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AMMATQRY AGENTS 



Technical Reld 

The piesem invention relates to glucocorticoid receptor-selective benzopyrano[3,4- 
fjquinolines that arc useful for treating immune or autoimmune diseases, to pharmaceutical 
compositions comprising these compounds, and to methods of inhibiting inflammation, 
inflamatory disease, immune, and autoimmune diseases in a mammaL 

Background of The Invenrion 

Intracellular receptors (IR's) are a class of structurally related proteins involved in the 
regulation of gene expression. The steroid hormone receptors are a subset of this superfamUy 
whose natural ligands are typically comprised of endogenous steroids such as estradiol, 
progesterone, and Cortisol. Man-made ligands to these receptors play an important role in human 
health and, of these receptors, the glucocorticoid receptor (GR) has an essential role in regulating 
human physiology and immune response. Steroids which interact with GR have been shown to be 
potent antiinflammatory agents. Despite this benefit, steroidal GR ligands are not selective. Side 
effects associated with chronic dosing are believed to be the result of cross-reactivity with other 
steroid receptors such as estrogen, progesterone, androgen, and mineralocorticoid receptors which 
have somewhat homologous ligand binding domains. 

Selective GR modulators (e.g. repressors, agonists, partial agonists and antagonists) of the 
present disclosure can be used to influence the basic, life-sustaining systems of the body, including 
carbohydrate, protein and lipid metabolism, and the functions of the cardiovascular, kidney, central 
nervous, immune, skeletal muscle, and other organ and tissue systems. In this regard, prior art GR 
modulators have proven useful in the treaunent of inflammation, tissue rejection, auto-immunity, 
various malignancies, such as leukcmias and lymphomas, Cushing's syndrome, acute adrenal 
insufficiency, congenital adrenal hyperplasia, riieumatic fever, polyarteritis nodosa, granulomatous 
polyarteritis, inhibition of myeloid cell lines, immune proliferation/apoptosis, HPA axis 
suppression and regulation, hypercortisolemia, modulation of the Thl/Th2 cytokine balance, 
chronic kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute adrenal 
insufficiency, chronic primary adrenal insufficiency, secondary adrenal insufficiency, congenital 
adrenal hyperplasia, cerebral edema, thrombocytopenia, and Little's syndrome. 

GR modulators are especially useful in disease states involving systemic inflammation such 
as inflammatory bowel disease, systemic lupus erythematosus, polyartitis nodosa, Wegener's 
granulomatosis, giant cell arteritis, rheumatoid arthritis , osteoarthritis, hay fever, allergic rhinitis, 
urticaria, angioneurotic edema, chronic obstructive pulmonary disease, astiima, tendonitis , bursitis. 
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Crohn's disease, ulcerative colitis, autoimmune chronic active hepatitis, organ transplantation, 
hepatitis, and cirrhosis. GR active compounds have also been used as immunostimulants and 
repressors, and as wound healing and tissue repair agents. 

GR modulators have also found use in a variety of topical diseases such as inflammatory 
scalp alopecia, pannicuUtis, psoriasis, discoid lupus eiyUiematosus, inflamed cysts, atopic 
dermatitis, pyoderma gangrenosum, pemphigus vulgaris, buUous pemphigoid, systemic lupus 
erythematosus, dermatomyositis, herpes gestationis, eosinophiHc fasciitis, relapsing polychondritis, 
inflammatory vascuHtis. sarcoidosis. Sweet's disease, type 1 reactive leprosy, capillary 
hemangiomas, contact dennatitis, atopic dermatitis, lichen planus, exfoliative dermatitus, erythema 
nodosum, acne, hirsutism, toxic epidermal necrolysis, erytiiema multiform, cutaneous T-ceU 
lymphoma. 

Selective antagonists of the glucocorticoid receptor have been unsuccessfully pursued for 
decades. These agents would potentially find application in several disease states associated witii 
Human Immunodeficiency Virus (HIV), cell apoptosis, and cancer including, but not limited to, 
Kaposi's sarcoma, immune system activation and modulation, desensitization of inflammatory 
responses. IL-1 expression, anti-retroviral tfierapy. natural killer ceU development, lymphocytic 
leukania, and tteatment of retinitis pigmentosa. Cogitive and behavioral processes are also 
susceptible to glucocorticoid dierapy where antagonists would potentially be useful in tiie treatment 
of processes such as cognitive performance, memory and learning enhancement, depression, 
addiction, mood disorders, chronic fatigue syndrome, schizophrenia, stroke, sleep disorders, and 
anxiety. 

Sommarv nf Thft Tnvpntjpn 

In one embodimentof the present invention are compotmds lepresented by 
Formula I 




Rl8 

H Rig- 

I. 

or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl is -Li-Ra where Li is selected from 

(1) a covalent bond. 

(2) -0-. 

(3) -S(0)r where t is 0, 1, or 2, 
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(4) -C(X).. 

(5) -NR7- where R7 is selected from 

(a) hydrogen. 

(b) aryl 

(c) cycloalkyl of three to twelve carbons. 

(d) alkanoyl where the alkyl part is one to twelve carbons. 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons. 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups. 

(g) alkyl of one to twelve carbons. 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons. 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen. 
(6) -NR8C(X)NR9. where X is O or S and Rg and R9 are independendy 
selected from 

(a) hydrogen. 

(b) aryl. 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons. 

(e) alkyl of one to twelve carbons substituted witfi 1 or 2 substituents 
independently selected from aryl or cycloalkyl of three to twelve carbons. 

(0 alkenyl of three to twelve carbons. 

provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon uiple bond is not 

attached directly to nitrogen, 

(7) -X'C(X)- where X is previously defined and X' is O or S, 

(8) -C(X)X'-, 

(9) -X'C(X)X"- where X and X' are previously defined and X" is 
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Oor S, 




provided that when X is O, at least one of X' or X" is O, 


(10) 


-NR8C(X)-. 


(11) 


-C(X)NR8-, 


(12) 


-NR8C(X)X'-. 


(13) 


-X'C(X)NR8.. 


(14) 


.SO2NR8-, 


(15) 


-NR8SO2-. and 


(16) 


-NR8SO2NR9- 


where (6)-(16) are drawn with their right ends attached to Ra and 


Ra is selected from 


(1) 


-OH, 


(2) 


-OG where G is a -OH protecting group. 


(3) 


-SH, 


(4) 


-CO2R20 where R20 is hydrogen or alkyl of one to twelve carbons. 


(5) 


alkoxylcarbonyl. 


(6) 


-CN, 


(7) 


halo, 


(8) 


haloalkoxy of one to twelve carbons. 


(9) 


perfluoroalkoxy of one to twelve carbons. 


(10) 


-CHO, 


(11) 


-NRyRr where R7 is defined previously and Rr is selected from 




(a) hydrogen. 




(b) aryl. 




(c) cycloalkyl of three to twelve carbons. 




(d) alkanoyl where the alkyl part is one to twelve carbons. 



(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen. 
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(j) alkynyl of three to twelve carbons* 

provided that a carbon of a carbon*carbon triple bond is not 
attached directly to nitrogen, 

(12) .C(X)NR8R9. 

(13) -OSQ2R1 1 where Ri 1 is selected from 

(a) aryl. 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1. 2. 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

(d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 

(f) halo, 

(g) -CHO, 

(h) -NO2, 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 
(k) -NR7R7% 
a) =NNR7R7% 

(m) -NR7NRrR7- where R7 and R7 are defined previously and 
R7" is selected from 
(i) hydrogen. 
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(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

(vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve carbons. 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

(vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independendy selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

provided that a carbon-carbon double bond is not attached 
direcdy to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
(n) -CO2R10 where Rio is selected from 

(i) aryl. 

(ii) aryl substituted with 1 , 2. or 3 alkyl of one to twelve caii>on 
substituents, _ 

(ii) cycloalkyl of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

(o) .C(X)NR8R9, 
(p) =N.ORio, 
(q) =NRio, 
(r) -S(0)tRio. 
(s) -Xr(X)Rio. 
(t) (=X), and 
(u) .OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
direcdy to Li when Li is other than a covalent bond, 
where (17) and (18) can be opdonally substituted with 1, 2, 3, or 4 substituents 
independently selected from 
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(a) 


fllkyl of one to twelve carbons* 


(b) 


aryl. 


(c) 


alkoxy of one to twelve carbons. 


(d) 


halo. 


(e) 


alkoxycarbonyl where the alkyl group is one to twelve carbons, and 


(f) 


-OH, 




provided that no two -OH groups are attached to the same caibon. 



( 19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(g) thioalkoxy of one to twelve carbons, 

(h) perfluoroalkyl of one to twelve carbons, 
a) -NRtRt. 

(i) -CO2R10, 

(k) -0S02Rii,and 
0) (=X); 

R2, R3, and R4 are independently hydrogen or Ri; or 

Rl and R2 together arc -X*-Y*-Z*- where X* is -O- or -CH2-, Y* is -C(0)- or 
-(C(Ri2)(Ri3))v - where R12 and R13 are independently hydrogen or alkyl of one to twelve 
carbons and v is 1, 2, or 3, and Z* is selected from -CH2-. -CH2S(0)i-, -CHjO-, 
-CH2NR7-, -NR7-. and -O-; 

L2 is selected from 

( 1 ) a CO valent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
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independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 

(b) spiroalkenyi of five or eight carbon atoms, 

(c) oxo, 

(d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(4) alkynylene of two to twelve carbons, 

(5) -NR?-, 

(6) -CCX)., 

(7) -0-, and 

(8) -S(0)r; and 

Rs is selected firom 

(1) halo. 

(2) hydrogen, 

(3) .C(=NR7)ORio, 

(4) -CN, 

provided that when R5 is (1). (2), or (3), L2 is a covalent bond. 

(5) alkyl of one to twelve caAons, 

(6) aSkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached diiectly 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 

(8) heterocycle, 

(9) aiyl 

where (5)-(9) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 

(e) -CHO, 
(0 -NO2, 

(g) haloalkoxy of one to twelve carbons. 



perfluoroalkoxy of one to twelve carbons, 
-NRg'Rp* where Rg* and R9» are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aiyl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not directly attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons. 
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perfluoroalkyl of one to twelve carbons, 

-NR7RT. 

-CO2Ri0t 

-0S02Rii.and 

(=X). or 

Rg* and R9' together with the nitrogen atom to which they arc 
attached form a xing selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phthalimide, 

(vui) thiomorpholine, and 
(ix) thiomorpholine sulfone 

where (i)-(ix) can be optionally substituted with 1, 2. or 3 alkyl of 

one to twelve carbon substituents, 
0) =NNR8»R9S 
(k) -NR7NR8'R9% 
a) -CO2R8, 
(ra) -C(X)NR8«R9% 
(n) =N-OR8, 
(o) =NR8, 
(p) -S(O)tRi0, 
(q) .X'C(X)R8, 
(r) (=X), 

(s) -0-(CH2)q-Z-Rio where Rio is defmed previously, q is 1. 2, or 3, 

and Z is O or -S(0)r, 
(t) -OC(X)NR8'R9% 
(u) -OSO2R11. 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LbRso where Lb is selected from 

(i) a covalent bond, 

(ii) 

(iii) -S(0)r, and 

(iv) -C(X)- and 
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R30 is selected from 

(i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
5 attached direcdy to Lb when Lb is other than a covalent bond, 

Oii) allcynyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
10 cycloalkyl of three to twelve carbons, 

-OH, 

provided that no two -OH groups are attached to the same 

carbon, 

halo, 

15 alkoxy of one to twelve carbons, 

thioalkoxy of one to twelve carbons, 

-0-(CH2)q-Z-Rio, 

alkoxycarbonyl where the alkyl group is one to twelve 
20 carbons, 

alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-0S02-(alkyl of one to twelve carbons), 
25 aryl, and 

heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

30 alkyl of one to twelve carbons, 

halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
35 same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2. 3, 4, or 5 substituents 
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independently selected from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH. 

provided ihat no two -OH groups are attached to the 
same carbon. 



(x) -X'C(X)X"Rio, 

(y) -NHC(0)NHNH2, 

(z) alkenyl of two carbons, 

(aa) •C(=NR7)ORio, and 

(bb) -NR7(X)NR8'R9% 



provided that when R5 is (9), L3 is other than -NR7- or -0-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9. and R21 are independently selected from 

(a) hydrogen, 

(b) halo, 

(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 
(i) alkoxy of one to twelve carbons. 



provided that no two -OH groups are attached to the same 



carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -N02, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NRyRg* 




-OH, 
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(xi) 


=NNR8'R9', 


(xii) 


-NRvNRs'Ry. 


(xiii) 


-CO2R10, 


(xiv) 


-C(X)NR8R9', 


(XV) 


=N-ORio. 


(xvi) 


=NRlO, 


(xvii) 


-S(0)tRio, 


(xviii) 


-X'C(X)Rio, 


(xix) 


(=X). 


(XX) 


-0-(CH2)q-Z-Rio. 


(xxi) 


-OC(X)NR8R9'. 


(xxii) 




(xxiii) 


alicanoyloxy where the alkyl group is one to twelve carbons. 


(xxiv) 


-0S02Rll» and 


(xxv) 


-NR7(X)NR8 R9', or 



R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 

23 (allene) where R22 and R23 are independendy 
hydrogen or alkyl of one to twelve carbons, and 
(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring fonned by R20 and R21 together can be 
optionally substituted with one or two substituents independendy selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(d) -CN, 

(e) halo, 

(f) -CHO, 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons, 

(i) perfluoroalkoxy of one to twelve carbons. 
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0) -NR8'R9- 
(k) =NNR8'R9'. 
0) -NR7NR8R9'. 
(m) -CC)2Rio, 
5 (n) -C(X)NR8R9'. 

(o) =N-ORio. 
(p) =NRio, 
(q) -S(0)tRio, 
(r) -X'C(X)Rio. 
10 (s) (=X). 

(t) -0-(CH2)q-Z-Rio. 
(u) -OC(X)NR8R9% 
(V) -LbRso, 

(w) alkanoyloxy where the alkyl group is one to twelve carbons. 
15 (x) -OSO2R11, and 

(y) -NR7(X)NR8'R9'; 

R« is hydrogen or alkyl of one to twelve cart>on atoms; or 

20 -L2-R5 and together are selected from 

(1) =0, 

(2) ^ where Sis 1,2, 3. or 4 and A is selected from 

(a) -CH2-. 

(b) -0-, 

25 (c) -S(0)t, and 

(d) -NR7-, and 

«^26 
R 

(3) 26 where the carbon-carbon double bond can be in the E or Z 
configuration and R26 and R26' are independently selected from 

30 (a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryU 

(d) heterocycle, 

(e) alkyl of one to twelve carbons. 
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(0 cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (aHO can be optionally 
substituted widi 1, 2, 3, 4. or S substituents independently 
selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH. 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 
(vu) -NO2. 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NRg'Ry 

(xi) =NNRg.R9., 

(xii) -NR7NR8'R9', 

(xiii) -CO2R10. 

(xiv) -C(X)NR8'R9', 

(xv) =N-ORio, 

(xvi) =NRio, 

(xvii) -S(0)tRio. 

(xviii) -X'C(X)Rio, 

(xix) (=X), 

(XX) -0-(CH2)q-Z-Rio. 

(xxi) -OC(X)NR8.R9., 

(xxii) -LaRsa 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiii) -OSOzRii.and 

(xxiv) -NR7(X)NR8'R9'; 

R16 and R16' are independently hydrogen or alkyl of one to six carbons; or 
R16 and Ri6' together arc alkenyl of two carbons; 
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a broken line repiesents the optional presence of a double bond, 

provided that when Ru and Ri^- together are alkenyl of two carbons, the double 

bond is not present; 

Y is selected from caii>on, nitrogen, and N+(=0-); 

Rl7 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or N+(=0-), R17 is 
absent; and 

R18 and Ris* arc independently hydrogen or alkyl of one to six carbons; or 
R18 and Rig- together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 

In another embodiment of the invention are disclosed compounds of Formula n 



or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R2» R3. R4. R5» R6» and L2, arc defined above. 

In another embodiment of the invention are disclosed compounds of Fomula HI 



or a phannaceutically acceptable salt or prodrug thereof, where 
Rl. R2» R3» R4» Rs* R6» and L^, are defined above. 

In another embodiment of the invention are discolsed compounds of Formula IV 





III, 
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IV, 

or a pharmaceutically acceptable salt or prodrug thereof, wheie 

Y is nitrogen or N+(=0-), and 

Rit RSf and L2, are defined above. 

In another embodunent of the invention aie disclosed compounds of Formula V 




or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl* R5> wd L2, are defined above; 

R16 and Ri7 are independently hydrogen or alkyl of one to six carbons; and 

Rig and Rig* are independently hydrogen or alkyl of one to six carbons; or 
R18 and Ri8' together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

Li another embodiment of the invention arc disclosed methods of selectively partially 
antagonizing, antagonizing, agonizing or modulating the glucocorticoid receptor. 

In another embodiment of the invention are disclosed methods of treating diseases 
comprising administering an effective amount of a compound having Formula L 

In yet another embodiment of the invendon are disclosed pharmaceudcal 
compositions containing compounds of Formula I. 

Compounds of this invention include, but are not limited to, 
2,5-dihydro-10-methoxy-2,2,4-uimethyl-5-phenyHH-[l]benzopyrano[3,4-fjquinoline- 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)> 1 H-[ 1 ] benzopyrano[3,4- 
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flquinoline. 

2^-dihydro-2,2AN-tetramethyl.5-(2-propenyl)-lH-[l]benzopyrano[3.4.flquinolin-^ 
amine, 

methyl 2,5-dihydi^Z2.4-trimethyl-5-(2.propenyl)-lH-[llbenzopyrano[3.4-nquinoHne- 
10-carboxylate, 

l()-ethenyl-2,5-dihydro-2,2.4-trimethyl-5-(2-propenyl>lH-[l]benzopyrano[3.4£]q^ 
10-ethynyl-2,5-dihydro- 10-methoxy-2,2.4-tiimethyl-5-(2-propenyl> IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4.f|quinolin- lO-ol, 

10-(difluoromethoxy)-2,5-dihydro-2,2.4-trimethyl-5-(2-propenyl)-lH- 

[l]benzopyrano[3.4-f]quinoline, 

l()-ethoxy-2.5-daydro-2,2.4.trimethyl-5-phenyl-lH-[l]beiizopyrano[3Af]qa^^ 

2.5-dihydro-2.2.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3.4-£]quinoIine-10-ol 
acetate (ester), 

5-(3-bromo-5-methyIphenyl)-2^-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline. 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-£]quinoiin-5-yl)- 
pheiiol,acetate (ester), 

3-(2,5-dihydro-10-medioxy-2A4-trimethyl-lH-[l]benzopyrano[3,4-f]qumolin-5-yl)- 
phenol, 

2,5-dihydro-l()-methoxy-2,2.4-ttimethyl-5-[[3-(methylthio)methoxy]phenyl].lH- 
[ l]benzopyrano[3,4-f|quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2,4-irimethyl-lH-[lJbenzopyrano[3.4-f]quinolin-5-yl)- 
phenyl] dimethylcarbamate, 

5-[3-(2-funmyl)-5-methylphenyl]-2,5-dihydro-10-medioxy-2.2,4-trimethyl-lH- 
[l]beiizopyrano[3.4-f)quinoliiie, 

2,5-dihydro-l()-methoxy-2.2.4-trimethyl-5-[3-methyI-5-(l-moipholinyl)phenyl]-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-10-methoxy-2.2.4-trimethyl-5-(phenylmethylene)-lH-[l]benzopyrano[3,4- 
flquinoline, 

5-(3,5.dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl.lH-[l]ben2opyrano[3,4- 
flquinoline, 

5.butyl.2.5-dihydro-l()-methoxy-2,2,4-trimethyl-lH-[l]ben2opyiano[3.4-f]quinoline. 

2,5-dihydro-10-methoxy-2.2,4-trimediyl-5-[3-(trifluoromethyI)phenyl]-lH- 
[ l]benzopyrano(3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(4.methoxyphenyl)-2.2.4-trimeihyl-lH-(l]benzopytano[3,4- 
fjquinoline. 
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5-(3K:hlorophenyl)-2,5-dihydro. 10-methoxy-2,2.4-trimethyl. lH-[l]te^ 
flquinoline, 

2.5Hmiydro- 10-meihoxy-2.2.4-trimethyl-5K3-methylphenyl)- m 
flquinoline, 

(*)-2^-dihydro-l()-raethoxy-2.2.4.tiimethyl-5-phenyl-lH-[l]benTO^ 
flquinoUne, 

)-2^-dihydro- 10-methoxy-2^.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3.4- 
fjquinoline, 

5-(3,5-<iimethyiphenyl).2.5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ 1 ]benzopyrano[3.4- 
flquinoline, 

5-(4-cMorophenyl)-2,5-dihydro-10-methoxy-2.2,4.trimethyl-lH-[l]b^ 
flquinoline, 

5-(3,4Hiimethylphenyl)-2,5-dihydn).10-methoxy-2,2,4-iim 
[ l]benzopyrano[3,4-f]quinoline, 

5-(4-nuorophenyl)-2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]ben2opyrM 
f]quinoIine, 

5-[3,5-bis(trifluoromethyl)phenyl]-2,5-dihydrc)-10-methoxy-2,2,4-tri^ 
[ l]benzopyrano[3»4-f]quinoline, 

(-)-5-(3,5-dichlorophenyl)-2.5-dihydro- l()-methoxy-2,2.4-trimethyI. IH- 
[llbenzopyrano[3.4-flquinoIine» 

(+)-5-(3,5-dicWorophenyl)-2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH- 
[ 1 ]benzbpyrano[3,4-fIquinoline, 

5-(3,5-difluorophenyl>2,5-dihydro-10-methoxy-2^,4-trimethyI-lH-[l]ben2«py^^ 
f]quinoIine» 

2,5-dihydro-10-methoxy-2^AN-tetramethyl-N-phenyl-lH-[l]benzopyrano[3,4- 
f|quinolin*5-aniine, 

(02,5-dihydro-10-methoxy-2.2.4-trimethyl-5-(2-propenyI).lH-[l]benzo^ 
Oquinoline, 

(+)-2,5-dihydro-10.methoxy-2,2.4-trimethyl-5-(2-propenyl>lH-[l^ 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-nquinoline, 

4-(2^-dihydro-l()-methoxy-2,2,4-trimeihyl-lH-[l]ben2opyrano[3,4-nquinolin-5-y^^ 
dimethylbenzenamine, 

2,5HUhydro-10-methoxy-2,2.4-trimethyl-5-(5-methoxy-2-diienyl)-lH-[l] 
flquinoline, 

2,5-dihydro-10-methoxy-2,2.4-uimeihyl-5K5-propyl-2-ihienyl)-lH-[l]benzop^^^ 
f]quinoline. 
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2,5-dihydro-l()-methoxy-2,2.4-trimethyl.5-[4-(l-morpholm^^^ 
[l]benzopyrano[3,4-f|quinoline, 

l-(2,5-dihydro-10-methoxy-2,2.4.irimethyl-lH41]benzopyiM 
dimethyl-2-butanone, 

2.5-dihydxx)-10-methoxy-2,2,4-trimethyl.lH-[l]benzopyr^ 
caxbonitrile, 

1- (2^ihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyi^ 
propanone, 

methyl-2,5-dihydro-10-methoxy.2^.4-tiimethyl-lH-[l]te^ 
acetate, 

2- (2,5-dihydro-l()-methoxy-2^,4-trimethyl.lH-[l]ben2opyi^ 
phenylethanone, 

5-[2-(chloromethyl)-2-propenyl].2,5-dihydn>- 10-meihoxy-2,2,4-trimethyHH- 
[l]benzopyiano[3,4-f]quinoline, 

2,5-dihydn>-10-methoxy-2,2,4-trimethyl-(.methylene.lH-[l]^^^ 
5-propanol, acetate (ester), 

2,5-dihydro-10.methoxy-2^,4.trimethyl-5-(4-methylphenyl)-m 
flquinoline, 

5-(3-fluoro-4-methyIphenyl)-2,5-dihydro-10-meihoxy-2,2,4-trimeth^^ 
[l]benzopyrano[3,4-qquinoline, 

5-(3-bromophenyl)-2,5-dihydro-10-methoxy-2^,4-trimethyl-lH-[l]benzop^^ 
flquinoline, 

2,5-dihydro-10-methoxy-2.2.4-tiimethyl-5-(phenylmethyl).lH-[l] 
flquinoline, 

2,5-dihydro-10-methoxy-2.2,4-triniethyl-5-propyl-lH-[l]benzopyrano[3,4-£]quinolm^^ 

5-(4-auorophenyl>2,5-dihydro-10-methoxy-2,2,4-triniethyl-lH-[l]benzopyi^o^^ 
fjquinoline, 

5-(3-fluorophenyl)-2,5-dihydro-l()-methoxy-2,2.4-triniethyl.lH-[l^ 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4,5-letraniethyl-lH41]benzopyrano[3,4-f]quinolin 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(l-niethylethyI)-lH-[l]benzo^^^ 
flquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)- lH-[ l]benzopyrano[3,4- 
flquinoline, 

5-ethyl-2,5-dihydro- 10-methoxy-2,2,4-trimethyHH-[ 1 ]benzopynmo[3,4-flquinoline, 

2,5-dihydro-l()-methoxy-2,2,4.trimethyl-lH-[l]benzopyrano[3,4-nquinoline-5- 
carboximidic acid ethyl ester. 
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2.5-dihydro-10-methoxy-2,2,4-trimethyl-(-methylene lH-[l]benzopyrano[3,4.flquinoIine- 
5-propanol, 

2,5-dihydro-10-meUioxy-2.2AN.N-pentamethyl-lH-[l]benzopyiMo[3AQqum 
acetamide, 

2,5Klihydix>-10-methoxy-2,2AN.N-pentamethyl-lH-[l]ben2Opyrano[3.^^^ 
ethanamine, 

N-cyclopropyl-2.5-dihydro- l()-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4- 
fIquinoline-5-acetamide, 

2,5-dihydro- 10-methoxy-2,2»4-trimethyl-5-(2-propynyl)- lH-[l]benzopyrano[3.4. 
fjquinoline, 

5-(2,5-dihydro- 10-methoxy-2»2,4-trimethyHH»[ l]benzopyrano[3,4-f|qumolm-5-yl)- 
2(5H)-furanone, 

5-(3-butenyl)-2,5-dihdyro-10-methoxy-2,2.4-trimethyl-lH-[l]benzop^ 
fiquinoline, 

2,5-dihydro-10-methoxy-2,2,4.tiimethyl-lH-[l]benzopyrano 
10-ethyl-2,5-dihydro-2,2Atrimethyl-5-phenyl-lH-[l]ben2opyrano[3,4-f]qumoli^^^ 
2,5-dihydro-2.2,4, lO-tetrametnyl-5-phenyl- lH-[ l]benzopyrano[3,4-f|quinoIine, 

5-(3,5-dicMorophenyl)-10-ethyl-2,5-dihydro-2,2.4-trimethyl.lH-[l]be^^^ 
flquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4J^-tetiMiethyl-lH-[l]benz 
f]qi2inolin-10-amine, 

5-(3^dichlorophenyl>2,5-dihydro-2.2,4-trimethyl-N-(2-propenyl)-lH. 
[ 1 Ibenzopyrano [3 ,4-fJquinolin- 1 0-amine, 

2,5-dihydro-2.2 Atrimethyl-5-phenyl- 10-(2-propynyloxy)- lH-[l]benzopy^ 
flquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyH0-(2-propenyloxy)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-^hydn>-2,2.4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]qm^ 
methanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,4-flquinoline-10- 
carboxylic acid, 

5-(3,5-dichlon>phenyl)-10-ethoxy-2.5-dihydro-2,2,4-trimethyl-lH-[l]benzopyra^^ 
fjquinoline, 

5-(3,5-dichlorophenyl).2.5-dihydro-2,2,4-trimethyl-lH-[l]benzopynmo[3,4-q 
ol. 

5-(3.5-dicWorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-0quinoto^ 
yI]mediylcarbonate, 
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2,5-dihydro-2,2,4-tiimethyl-5-(2-propenyl)- 1 H-[ l]benzopyrano[3.4.f]quinolin- lO-ol. 

l()-(bromodifluoromethoxy)-2,5-dihyro-2,2,4-tiimethyl-5-(2-propenyl)-lH- 

[l]benzopyrano[3,4-f|quinoline. 

[3-(2^-dihydro-10-methoxy-2,2,4.trimethyl-lH-[l]ben2Opyrano[3,4-£]quinolm^ 
phenyl] methylcarbonate, 

2,SHlihydio-10-methoxy-5-(3-methoxyphenyl>2^,4-tiimeth^^ 
flquinoline, 

2,5-dihydro- 10-methoxy.2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]- IH- 
[ l]benzopyrano[3,4-f|quinoIine, 

2,5-dmydro-10-methoxy-2,2»4-trimethyl-5-[3-(phenylmethoxy)phenyl]-lH- 
[ l]beiizopyrano[3,4-f|quinoline, 

5-[3-(cyclopropylmethoxy)phenyI]-2,5-dihydro-10-methoxy-2,2AtriraeA 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dmydro-10-methoxy-2,2,4.trimethyl-5-[3-[2-(l-piperidinyl)ethox^^ 
[ l]benzopyrano[3,4-f|quinoline, 

5-(3-hexyloxyphenyI)-2.5-dihydro-10-methoxy.2,2.4-trimethyl-lH-[l^ 
flquinoline, 

5-[3-(2Adinitrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2.2,4-trimethyl-^ 
[l]benzopyrano[3,4-flquinoline, 

2^-dihydro* 10-raethoxy-2,2,4-trimediyl-5-[3-(2-propynyloxy)phenyl]- IH- - 
[l]benzopyrano[3,4-f]quinoline, 

3- (2,5HUhydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-q^^ 
yl)phenoI, 4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro- 10-methoxy-2,2.4-trimethyl- lH-[l]benzopyrano[3,4-f|qumolin-5- 
yl)phenolacetate (ester), 

4-(2,5-dihydro-10-methoxy-2,2,4-triraethyl-lH-[l]benzopyrano[3Af]quinolm^^ 
phenol, 

2,5-dihydn>-10-methoxy-2,2,4-trimethyl-5-[[4-(methylthio)methoxy]phenyl]-lH^ 
[ l]benzop]nano[3,4-f]quinoline, 

[4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]-lH- 
[l]ben2opyrano[3,4- flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(methoxymethoxy)phenyl]-lH- 
[l]ben2opyrano[3,4-flquinoline, 

[(2,5-dihydro-10-metiioxy-2,2,4.trmethyl-lH-[l]benzopyrano[3,4-0quinolin-5-yl)phe 
1-morpholinecarboxyIate, 
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2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[(methyIs^^ 
[l]benzopyrano[3,4-f]quinoline, 

<>[3-(2,5-dihydro-10-methoxy-2,2,4.trimethyl-lH-[l]benzopy 
yOphenyl] ester, 

2,5-dihydro- lO-methoxy-2 A4-trimethyl.5-[3-(methylthio)phenyl]- 1 H- 
[ l]benzop]nrano[3»4-f|quinoline, 

O-[3-(2,5-dihydn>-10-methoxy-2,2,4-lrime%l-lH-[l^ 
yOphenyl] methylcarbonothioate, 

[3-(2,5-dihydro-10-methoxy-2,2,4.triinethyl]-lH-[l]benzop^ 
yl)phenyl] tiifluoromethanesulfonate, 

5-[3-(4,5-dihydro-4.4-dimethyl-2-oxazolyl)phenyl].2.5-dihydro-10-methoxy-2^,^ 
triniethyl-lH-[l]benzopyiano[3,4-f]quinoline» 

ethyl 3-(2,5-dihydio-10-methoxy.2 A4-trimethyl- lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)benzoate, 

3-(2.5-dihydro-l()-methoxy-2,2,4-trimethyl-lH-[l]benropyrano[3,4-f]qm 
yl)benzoic acid, 

2.5-dihydro-10-methoxy-2,2,4-trimetfiyl-543-methyl-5-(2-propenyl)phenyl]-lH^ 
[ l]benzopyrano[3,4-f]qumoline. 

143-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-(l]benzopyrano[3Af3quinoto^ 
methylphenyl]ethanone, 

3-(2.5:dihydro-l()-methoxy-2.2Atrimethyl-lH-[l]ben2opyran 
trimethylbrazenemethanoU 

5-[3-(2.furanyl)phenyl].2.5-dihydro-10-methoxy.2.2,4.trimethyl-lH^ 
Hquinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-( IH-pyrroUdin- l-yl)phenyl]- IH- 
[l]benzopyrano[3,4-f|quinoline. 

3K2.5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Anquin^ 
SJM-dimethylbenzenamine, 

3-(2.5-dihydro-I()-medioxy-2.2Atrimethyl-lH-[l]benzopyi^ 
methyl-N-(2-propenyl)benzamide. 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-£]qumoU^ 
methoxyethyl)-5-mediy Ibenzenam ine, 

3-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4-qquinolin-5-^^^ 
propenyl)benzenamine, 

N-[3-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3AnquinoIm^ 
5-methylphenyl]-N,N-dimediylurea, 
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N-[3K2,5-dihydro-10.methoxy-2,2,4.trimethyl-lH-[l]benzopyrano[3.4^ 
yl)phenyl]benzenemethanamine« 

5-[(3^-dichlorphenyl)methylene]-2,5-dihydro-10-methoxy-2.2Atrim 
[ l]benzopyrano[3,4-f|quinoIine, 

5-[(4^hlorophenyl)methylene]-2,5-dihydro-10-meihoxy-2^,4-tM 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-l()-methoxy-2,2Atrimethyl-5-[[3-(trinuoromeA^^ 
[l]-benEopyrano[3,4-f|quinoline, 

5-[(2,6-difluorophenyl)methylene]-2,5-dihydro-10-methoxy-2.2.4-trimeA 
[l]benzopyrano[3,4-fIquinoline, 

5-[(2-<:Morophenyl)methylenel-2,5-dihydn)-10-methoxy-2,2,4-tri^ 
[ l]benzopyrano[3,4-f|quinoline, 

5-[(2»6-dichlorophenyl)inethyIene]-2,5-dihydro- 10-melhbxy-2,2,4-t^ 
[l]benzopyrano[3,4-flquinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2Atrimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-[(4,5-dihydro-4.4-diraethyl-2- 
oxazolyl)methylene]-lH-[l]benzopyrano[3.4-f]qumoline, 
2^-dihydro-10-methoxy-2.2.4-trimethyl-5-(2-pyridinylmethyte^^ 
[ l]bexizopyrano[3,4-f|quinoline, 

2,5-dmydn>-10-meihoxy-2.2.4-trimethyl-5-(2-thienyl).lH-[l]benzopy^^ 
fjquinoline, 

2,5-dihydro-9, 10-dimethoxy-2.2,4-trimethyl-5-(2-propenyl)- lH-[ l]benzopyrano[3.4- 
flquinoline, 

5-(2-cyclohexen- l-yl)-2,5-dihydro-9, 10-dimethoxy-2,2,4-trimeihyHH- 
[ l]benzopyrano[3 ,4-fJquinoline, 

2.5HUhydro-l0-methoxy-5-(3-methyl-3-butenyl)-2.2,4-trimethyl-lH-[l]benzopyrm^ 
flquinoline. 

2,5-dihydro- 10-methoxy-5-(5,5-dimethyl-3-cycIohexenyl>2,2,4-lrimethyHH- 
[l]ben2opyrano[3,4-flquinoline, 

rel (5R,2'R) 2,5-dihydro- 10«methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3.4-f|quinoline, 

anti(SR, 2*S) 2,5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl- IH- 
[l]benzop3rano[3,4-fIquinoline, 

2.5-dihydro- 10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyHH-[ 1 ]benzopyrano[3.4- 
flquinoline. 
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2,5-dihydio-10-methoxy-5-(3-cyclohexenyl)-2,2,4-trimeA^^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(3-butenyl)-2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2^-dihydio- 10-methoxy-5-( 1 -ethenyl- 1 -cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ 1] benzopyiano[3»4-f|quinoline, 

2,5-dihydn>-10-methoxy-5-(4,4-dimethyWK:yclohexenyl)-2,2,4-t^ 
[l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-10-methoxy-5-(l-methylene-2-cyclohexyl)-2,2,4-tri^ 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l-oxo-2-cyclohexyl>2,2.4-trimet^^^ 
flquinoline, 

2.5-dihydn)- l()-inethoxy-5-(3-cyclc)octenyl)-2,2.4-trimeA^^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(3-cycloheptenyl>2,2.4-triniethyl- lH-[ l]benzopy^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(l-cyclohexenylmethyl>2,2.4-trinieA^^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-niethoxy-5-(33-diniethyl-6-cyclohexenyl)-2,2,4-trimeth^ 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-niethoxy-5-(2-bronio-3-propenyl)-2,2,4-trimeA^^ 
flquinoline, 

rtf/(5R,3'R) 2,5-dihydro- 10-methoxy-5-( l-hydroxymediyl-3-cyclohexenyl)-2,2,4- 
trimethyl«lH-[l]benzopyrano[3,4-f|quinoIine, 

rel(5R,3*S) 2,5-dihydro-10-methoxy-5-(l-hydroxyniethyl-3-cyclohexenyl>2,2,4-trimethyl- 
lH-[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro* 10-niethoxy-5-(3-hydroxyniethyl-3-cyclohexenyl)-2,2,4-trimelhyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2.5-dihydK)-10-medioxy-5<3-indolyl)-2.2,4-trimethyl-lH-[l]benzopyranoP 
flquinoline, 

rel (5S,3^S) 2,5-dihydro- l(>-methoxy-5-(l-meihyl-3-cyclohexenyl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoIine, 

rel (5R,3' S) 2,5-dihydro- 10-methoxy-5-( l-meihyl-3-cyclohexenyl>2,2,4-ttimethyl- IH- 
[l]benzopyrano[3,4-f]quinoIine, 

(-)(5S3'S) 2,5-Klihydro-10-methoxy-5-(l-niethylO-cyclohexenyl)-2,2,4-trini 
[ l]benzopyrano[3,4-f]quinoline. 
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(0 (5S, 3*R) 2,5-dihydro-10-raethoxy-5-(l-hydroxymethyI-3-cyclohexenyl)-2.2,4. 
trimethyl- IH-t 1 ]benzopyrano[3,4-f|quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2^,4. 
trimethyl- lH-( l]ben2opyrano[3,4-f|quinoline, 

(-)-(5S. 3'R) 2>dihydro-10-methoxy.5-(l-methyl.3-cyclohexenyl).2,2.4-trim 
[ l]benzopyrano[3,4-f]quinoline« 

(+)-(5R, 3'S) 2,5-dihydro-l()-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4.trime 
[ 1 ]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l-chloromethyl-3-cyclohexenyl)-2,2Atrimethyl.lH- 
[l]benzopyrano[3,4-fIquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy.5-(l-methoxymethyl-3-cyclohexenyl)-2;2.4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H- [ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3*S) 2,5-dihydro-10-methoxy-5-(l-acetoxyinethyl-3-cyclohexenyl)-2^,4. 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline. 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl.3-cyclohexenyl)-2,2,4. 
trimethyl- lH-[l]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-meihoxy.5-(l-methoxymethyl.3-cyclohexenyl).2,2,4- 
trimethyl-lH-[l]benzopyrano[3.4-f]quinoline, _ 
rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N,N-dimethylammo)methyl-3-cyclohexenyl)- 
2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-fIquinoIine. 

rel (5R, 3'S) 2,5-dihydro- 10-methoxy-5-( l-methylthiomethyl-3-cyclohexenyl)-2^,4- 
trimethyl- lH-[l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-morpholino)methyl-3-cyclohexenyl).2,2,4- 
triraethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R»3'R) 2,5-dihydra-10-methoxy-5-(l-(N-methyl-N-methylsulfonylamino)methy^ 

cyclohexenyl)-2,2Atrimethyl.lH-[l]benzopyrano[3,4-nqiiinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(I-(N»N dimethyIamino)methyl-3-cyclohexenyl). 

2,2,4-trimethyHH-[l]benzopyrano[3»4-f]quinoIine, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methyIamino)methyl-3-cyclohexenyl)- 
2,2,4- trimethyHH-[l]benzopyrano[3,4-f]quinolme, 

2,5-dihydro-l0-methoxy-5-(2-methyl-3-propenyl)-2,2,4-trimethyl-lH-[I]benzopynmo[3,4- 
fjquinoline, 

2^-dihydro-10-methoxy.5-(l3-butadien-2-yl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline. 
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2,5-dihydro-l()-methoxy-5-(2-carbomethoxy-3-propenyl)-2»2»4-ti™ 
[ l)benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(l»2-dihydroxy-3-propyl)-2,2.4'trimcthyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-{ 1 ♦2-epoxy-3-propenyl)-2,2,4-tiimethyl- 1 H- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l-(N-phthaUmido)-3-pn>pyl)-2,2.4-trimeA^^ 
[ l]benzopyrano[3,4-f3quinoline, 

2,5-dihydro-l()-methoxy-5-(l-amino-3-propyl)-2,2.4-trimethyl-lH^ 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(l-(hy(Irazmocarbonylamm^^ 1 H- 

[ l]benzopyrano[3,4-f)quinoline, 

(£)2,5-dihydro-10-meihoxy-5-(2H:aii)omethoxy-l-ethenyl)-2,2,4-t™ 
[ l]beiizopyrano[3,4-flquinoline, 

(Z)-2»5-dihydro- 10-methoxy-5-( l-propenyl)-2,2 Atrimethyl- lH-[l]benzopjrrano[3,4- 
flquinoline, 

(£) 2,5-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl>2,2,4-trimethyl- IH- 
[l]beiizopyrano[3,4-f|quinoline, 

(£) 2^-dihydro-l()-methoxy-5-(3-(N.NKlimethylaminocarbonyloxy> 
tiimethyl- lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2^.dihydro- 10-meihoxy-5-(3-methoxymethoxy- l-propenyl)-2,2,4-ti™ 
[ 1 ] benzopyrano[3 ,4-fIquinoline, 

2,5Kiihydro- 10-methoxy-5-(3-hydroxy-3-propenyl)-2,2,4-trimeihyl- IH- 
[llbenzopyrano[3,4-flquinoline, 

methyl 2-{2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinolin-5- 
yl) acetyl hydroxamate, 

2-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3A 
acetaldehyde, 

2,5-dihydro- 10-methoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyHH- 
[l]ben20pyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-cyclopentyUdenylethyl)-2,2Atrimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2^-dihydro-10-methoxy-5-(2-cycloheptyKdenylethyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(3-meihyl.2-butenyl)-2,2,4.trimeihyl-lH^ 
flquinoline. 
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trans 2^-dihydro-10-methoxy-5-(2-butenyl).2,2,4.trimethyl-lH-[l]be^^ 
flquinoline, 

trans 2,5-dihydro-10-methoxy-5-(2-penten-l.yl)-2,2,4.trimeth^^^ 
f]quinoline, 

2,5-dihydro-l()-methoxy-5-(ia-dmuoro-l-propen-3-yl)-2,2,4.trimethyl.lH^ 
[ 1 ] benzopyrano[3,4-f]quinoIine, 

(£) methyl 2-(2,5-dihydn)-l()-niethoxy-2,2.4-trimethyl-lH-[l]benTO 
5-yl) 2-butenoate, 

(£) 2,5-dihydro- 10-me thoxy-5-(4-hydroxy-2-buten- l-yl).2 A4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

(£) 2,5-dihydro- 10-medioxy-5-(4-(N,N-dimethylaminocarbonyloxy)-2-b^^^ 
trimethyMH-[l]benzopyrano[3,4-fIquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-meihylaminocarbonyloxy).2-buten- l-yl)-2.2.4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£^2,5-dihydro-l().meihoxy.5K2-butenyl)-2.2,4-trimethyl-lH-tl]benz^ 
flquinoline, 

2,5-dihydro-10-meihoxy-5-(2-hydroxyethyl).2.2,4-trimethyl-lH-[l]benzopyran^ 
flquinoline. 

2,5-dihydro- 10-meihoxy-5<2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-5-(2-(N-moipholinocarbonyloxy)ethyl)-2.2,4-t™ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N.(2-methoxyethyl)aminocarbonyloxy)ethyl)-^ 
trimethyMH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5K2-(N-methyaminocarbonyloxyoxy)ethyl)-2,2,4-tr^ 
[l]benzopyiano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N,N-dimethylaniinocarbonyloxy)ethyl)-2,^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydio- 10-methoxy-5-(2-methoxymethoxyethyl>2,2,4-tiimethyl. ^ 
[l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2,2-dimethylethoxycarbonyiamino)methyl)-2,2,^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-methoxy-5-(aminomethyl)-2,2,4-irimethyl.lH-[l]benzopyi^o[3 
f]quinoline, 

2,5-dihydro- 10-methoxy-5-(ethoxycarbonyIaniino)methyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyTano[3,4-£]quinoline, 



-28- 



wo 99/41256 



PCT/US99/03127 



2»5-dihydn>- 10-methoxy-5-(carboethoxy)-2,2,4-trimethyl. 1^ 
flquinoline, 

2,5-dmydr()-10-methoxy-5-(cyclopentyl)-2,2.4-trimethyl-lH-[ 
flquinoline, 

2^<Kiihydn)-10-raethoxy-5-(l-methylpropa-l,2-dienyl>2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-fiquinoline, 

2.5-cIihydio-10-methoxy-5-(3,4^-trifluorophenyl)-2,2.4-trim 
[ l]benzopyrano[3.4-f]quinoline, 

2,5Hiihydro- 10-niethoxy-5-(cyclohexyl>2.2,4-tiimelhyl- lH-[l]te^ 
flquinoline, 

2,5-dihydro-10-niethoxy-5-(2-pyridyl)-2,2,4.trimethyl-lH^ 
flquinoline, 

2,5-dihydro-10-niethoxy-5-(3-pyridyl)-2,2,4.trinieihyl-lH^ 
flquinoline, 

2,5-dihydro- 1 0-methoxy-5-(4-pyridyl)-2,2,4-uimethyl- 1 H-[ 1 ]ben2opyrano[3,4- 
f]quinoline, 

(ia-cWoro-9-hydroxy-5-(3-propenyl)-2,2,4.trimethyl.lH-2,5-dihydro- 
[l]ben2opyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-triniethyl- lH-2,5-dihydro-t l]benzopyrano[3,4- 
flquinoline, 

10K:Uoro-9-hydroxy-5-(3-trinuoroniethylphenyl)-2,2,4-trin^ 
[ l]benzopyrano[3,4-f|quinoline, 

10-cMoro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2,4-uimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4-f]quinoline, 

reHSS, 3'/f)-9-hydroxy- 1 0-methoxy-5-[ 1 -hydroxy methyl-3-cyclohexenyl]-2,2,4- 
trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3,4-f|quinoline, 

(-) 2,5(S)-dihydro-9-hydroxy-l().chloro-2,2,4-triniethyl-5-(3S-cyclopentenyl)-lH^ 
[l]benzopyrano[3,4-fiquinoline, 

(-) 2,5(S)-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(3R-cyclopenteny 1 )- IH- 
[ l]benzopyrano[3.4-f)quinoline, 

l(>cWoro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2,4.uimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoIine. 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[ l]benzopyrano[3,4-flquinoline, 

(+)-(5R, 3*R)2,5-dihydro-9-hydroxy- l()-chloro-2,2,4-U'iniethyl-5-(3-cyclopenteny 1)- IH- 
[l]benzopyrano[3,4.f|quinoline. 
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l()-chIoro-9-hydroxy-5<3.4-dinuoiophenyl)-2^,4-triinethyl-lH-2.5-(iihydro. 
[l]benzopytano[3,4-f|quinoline, 

9-10-methylenedioxy-5-phenyl-2.2,4-trimethyl-lH-2.5-dihydro-[l]benzopyrano[3.4- 
flquinoline, 

5-(3-propenyl)-9K:hloro-l()-cthenyl-2.2.4-trimethyl-2^-dihydro-lH-[l]benzopy^ 
flquinoline, 

9-chloro-10-methoxy-5-phenyl-2.2Atrimeihyl-2,5-dihydro-lH-[l]benzopynuio[3.4- 
flquinoline, 

5-(3-propenyl>9-chloro- 10-difluoromethoxy-2,2,4-trimethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

9- chloro-10-dmuoromethoxy-5-phenyl-2.2.4-trimethyl-2^-dihydro-lH- 
[l]beiizopyrano[3,4-f]quinoliiie, 

8-fluoro-10-methoxy-5-phenyl-2,2.4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3.4- 
f]quinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-24,4-triinethyI-2,5-dihydro-lH-[l]benzopyiaTO 
flquinoline, 

(10-methoxy-9-fluoro-5-(3-propenyl)-2,2.4-trimethyl-lH-2.5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2.2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyiano[3.4-f)quinoline. _ 

(4y-)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl.5-(3-cyclohexenyl)-lH- 
[l]benzopyrano[3,4-fIquinoline. 

(47-)2,5-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyl-5-{l-meUiyIcyclohe!xen-3-yl)- 
lH-[ l]benzopyrano[3,4-flquinoline, 

(-) (5S, 3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy.2.2,4-trimethyl-2,5- 
dihydro- lH-[l]benzopyrano[3,4-f|quinoline, 

(+)(5R.3*R)-9-hydroxy-5-[l-methyl.3-cyclohexenyl]- 10-methoxy-2,2.4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3.4-f]qainoline, 

(+)(5R,3*S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2.2,4-trimethyl-2,5- 
dihydro- lH-[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S.3*R)-9-hydroxy-5-[ l-methyl-3-cyclohexenyI]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3,4-£]quinoline, 

re/-(5S.3'R)-9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyI]-10-methoxy-2.2.4-trimethyl- 
2^-dihydro-lH-[I]benzopyrano[3,4-f]quinoline, 

(-»✓-) (5S,3'R)2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-triraethyl-5-(l.methylcyclohexen- 
3-yl)-lH-[I]benzopyrano[3.4-f)quinoline, 
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reH5S,3*R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyI]- lO-methoxy-2,2.4- 
trimethyl-2,5-dihydrc>-lH-[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-meUjoxy-5-propyl-2,2.4-trimethyl-lH-[l]benzopyrano[3,^ 
fjquinoline, 

(-)(5S,3'S) 2,5-dihydro-9-hydroxy-l()-methoxy-2^,4-trimethyl-5-(3.cycloheptenyl)-lH- 
[l]benzopyrano[3,4-f]quinoliiie, 

(0(5S3'R)2.5-dihydro-9-hydroxy-10-methoxy-2A4-trimethyl-5-(3-cycloheptenyl)-lH- 
[ 1 ]benzopyrano[3.4-f|quinoIine, 

2.5-dihydro-9-hydroxy-l()-methoxy-2^.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3.4- 
f]quinoIine, 

2.5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3,5-dinuorophenyl)-lH- 
[l]benzopynino[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5.(3,4,5-ttifluorophenyl).lH- 
[l]ben2opyrano[3,4-fIquinoIine, 

5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-ttimethyl-lH-[l]benzopyrano[3,4. 
fiquinoline, 

(-)(5S,3'S) 2,5-dihydro-9.hydroxy-10-methoxy-2.2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[ l]benzopyrano[3.4-f)quinoline, 

(-)(5S.3'R)2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f|qttinoline, 

2,5-diItydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3.4-difluorophenyl)-lH. 
[l]benzopyrano[3,4-flquinoline. 

2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(4-fluorophenyl)-lH- 
[ l]benzopyrano[3.4-f|quinoline. 

2.5-dihydro-9-hydroxy-10-niethoxy-2.2,4-trimethyl-5-(3-trifluoromethyIphenyl)-lH- 
( l]ben2opyrano[3,4-fIquinoline, 

2.5-dihydro-9-hydroxy-l()-methoxy-2A4-trimethyl-5-(3-5-bistrifluoromethylphenyl)-m^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-trifluoromethyl-4-chlorophenyl)- 
1 H-[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2;2.4-trimethyl-5-(2-methylpropyl)- IH- 
[ l]benzopyrano[3 ,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-nuoro-4-chlorophenyl)-lH. 
[l]benzopyranot3,4-f|quinoline. 

2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(3-butenyl)-lH- 
[l]benzopyranot3.4-flquinoline. 
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2,5-dihydro-9-hydroxy-l 0-methoxy.5-(phenylmethyl).2,2,4-trimethyl- IH- 
tl]ben2opyrano[3,4-f|quinoline, 

(-) (5S3'R) 2»5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-[l-ethyI.3- 

cyclohexenyl]-lH-[l]ben2opyrano[3,4-f]quinoline, 

(-) (S) 5-cyclopentyl-2^-dmydro-9-hydroxy.l().methoxy-2^,4-trimeA^^ 

[l]ben20pyrano[3.4-f|quinoline, 

(+) (R) 5<yclopentyl-2^-dihydro-9-hydroxy-10-methoxy-2^»4-trimeA^^ 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl>2.2.4-trimethyl-lH^ 
[l]ben2opyrano[3,4-f|quinoline, 

2,5Hiihydro-9-hydroxy.l0-methoxy-2^,4.trimethyl-5-(2-propy 
flquinoline, 

2,5-dihydr(>-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(5-methoxy-2-W^ 
[ l]benzopyrano[3,4-flquinoline, 

(±) 2,5-dihydro-9-hydroxy- lO-methoxy-2 A4-trimethyI.5-(23.4.5,6-pent^ 
lH-[l]benzopyrano[3.4-f|quinoline, 

(4y.)2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)<3(S)-l- 

hydroxymethylcyclopenten-3-yl)-lH"[l]benzopyrano[3,4-f]quinolm^^ 

(4/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5(S)-(3(S)- 1- 

methylcarboxylatecyclopentenO-yl)-lH-[l]benzopyiMo[3Af]qu^^ 

(-)(5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3K:yclohexenyO^ 

[ l]ben2opyrano[3,4-fIquinoline, 

(-)(5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3-cyclohex 
[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-thienyl>lH-^ 
flquinoline, 

(±) 2,5-dihydro-9-hydroxy-l()-meihoxy-2,2,4-trimethyI.5<2-methyIphenyl) -IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2.4.triniethyl-5-(2-acetoxymeA^^ 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triniethyl-5-[l-ethyl-3- 
cyclohexenyl]- 1 H-[ l]benzopyrano[3.4-flquinoline, 

2,5-dihydro-9-hydroxy- 10-mcthoxy-2,2,4-trimethyl-5-cyclohexyl- 1 H-[ 1 ]benzopyrano[3 A 
flquinoline, 

2,5,5-trihydro-9-hydroxy- 10-methoxy.2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline. 
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2,5-dihy<ln>-9-hy droxy- 1 0-methoxy-2,2 Atrimethyl-5-(2-hyd 
[ 1 ]benzopyrano[3,4-f)quinoline, 

methyl 242,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-[l]benzop^ 
5-quinolinyI] acetate, 

(Z) 2^-dihydro-9-hydroxy.l0.methoxy.2,2,4-trimethyl«5-(2.butenyl)- IH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-tiimcthyl-5-(3-methyl-2-bu^^ 
[llbenzopyrano[3,4-f]quinoIine, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimeUiyl-5-(3-cyclohexenyl^ 
[l]benzopyrano[3,4-flquinoline, 

(+) (5R3*R)2,5-dihydro-9-hydroxy.l0-methoxy.2,2,4-trimethyl-5-(3-c 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5R»3'S) 2^(R)-dihydro.9-hydroxy- l()-methoxy-2,2.4-trimethyl.5-(3-cyclopenteny 1)- 
lH-[l]benzopyrano[3,4-f|quinoIine, 

(+) (5R.3'R) 2,5(R)-dihydro-9.hydroxy-10-methoxy-2,2,4-trimethyl-5-(3s:yc^^^ 
lH-[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy-2»2,4- 
trimethyl-2,5-dihydro-lH-tl]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-methyl-3-propenyl)- IH- 
[l]ben2opyrano[3,4-fJquinoline, 

9a()-Dimethoxy-5-(3-propenyl)-2,2.4-triinethyl.lH-2,5-dihydro. [l]benzopyrano[3,4- 
flquinoline, 

9,l()-Dimethoxy-543-cyclohexenyl]-methoxy-2,2.4-trimethyl-2.5-dihyd^^^ 
[ l]ben2opyrano[3»4-f]quinoIine, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline' 

l()-methoxy-9-(3-propenyloxy>5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydr^^ 
[l]benzopyTano[3.4-f]quinoline, 

10.methoxy.9-(3-propynyloxy)-5-(3-propenyl)-2.2Atrimethyl-lH-2,5-^ 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-acetoxy- 10-methoxy-2,2,4-tiimethyl-5-(2-propenyl)- IH- 
[ 1 ] benzopyrano[3,4-f|quinoline, 

2.5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-propeny 1)- 1 H- [ 1 ] benzopyrano[3.4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoline» 
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10-methoxy-7-bromo-5-(3-propenyl).2^,4.trimethyl-lH-2,5-dihydro- 
[l]benzopynuio[3,4-f|quinoIine. 

7-bn)mo-5-[l-methyI-3-cyclohexenyl]- 10-inethoxy-2.2,4-trimethyl-2.5-dihydro-lH- 
[ 1 ]benzopyrano[3,4-f)quinoline, 

10-methoxy-9-broino-5-(3-propenyI>2A4-trimethyl-lH-2.5-dihydro-[l]benzopy^ 
flquinoline, 

7.9-Dibromo-10-methoxy-5-(3-propenyl)-2A4-triinethyl-lH-2.5-dihydiD- 
[l]benzopyrano[3.4-f]quinoIlne, 

7.9-Dibromo-5-tcyclohexen-3-yl]- 10-methoxy-2^,4-triinethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f|quinoline, 

7,9-Dibromo-5-[l-methyI-3-cyclohexenyl]-l()-methoxy-2^.4-trimethyl-2^-dihydro-lH- 
[l]benzopyiano[3.4-f|quinoline, 

10-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2.2.4-trimethyl-lH-2>dihydro- 
[l]benzopyrano[3,4-f!quinoline, 

10-methoxy-7-methyl-5.(3-piopenyl)-2a.4-trimethyl-lH-2^-dihydro-[l]ben2opyrano[3,4- 
Qquinoline, 

10-methoxy-7-acetyl-5-(3-propenyl>2,2.4-trimethyl-lH-2^.dihydro-[l]benzopyiano[3,4- 
flquinoline, 

(^y0 2,5-dihydro-9-raethyl-l()-methoxy.2A4-tlimethyl-5-(l-methylcyclohexenO-yl^ 
[l]beiizopyiano[3,4-f]quinoIine, _ 

l()-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2^.4-trimethyl-lH-2^-dihydro- 
[ l]benzopyrano[3,4-f]quinoluie, 

10-chloro-5-(3-propenyl)-2,2,4-trimethyl.2,5-dihydro-lH-[l]benzopynmo[3.4-f]quinoIine, 
(+/-) 2,5-dihydro- 10-chloro-2,2.4-trimethyl-5-phenyI- lH-[l]benzopynmo[3.4-f]quinoline. 
2,5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2.2Atrimethyl-lH-[l]benzopyrano[3.4- 
Qquinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 

methylcarbonyl)aminocarbonyloxy)phenyl)-2^,4-trimethyl-lH-[l]ben2opyranot3,4- 
f]quinoline, 

2^-dihydro-l(>methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-hydroxyethyl)phenyl)-2.2,4-triraethyl-lH- 
[l]benzopyrano[3,4-f)quinoline. 

2.5-dihydiio-10-raethoxy-5.(3-(2-methanesulfonyloxyethyl)phenyl)-2,2.4-trimethyl-lH- 
[l]benzopyTano[3.4-f]quinoline, 
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2^-dihycin>-10-methoxy-5-(3-(2-methythioethyl)phenyl)-2,2.4-^ 
[ 1 ]benzopyrano[3 ,4-fJquinoline, 

2,5-<iihy(lro-10-methoxy-5-(3-(2-(N,N-dimethylaminocari^ 
trimethyl- lH-[l]benzopyrano[3,4-f3quinoline, 
2.5-dmydiXhlO-methoxy-5-(3-(2-(NJ^-dimethylanu 
[ l]benzopyiano[3»4-f}quinoline, 

2,5Klihydn>-10-methoxy.5-cyclopiopyl.2A4-trimeth^^ 
f]quinoline» 

2,5Klihy<Iit)-l()-methoxy-5-ethenyl-2,2»4-trimeA^^ 

trans 2^-dihydro- 10-methoxy.5-(2-phenylethenyl)-2,2,4-trimethyl- IH- 

[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydn>10-methoxy-5-(2-phenylethynyl)-2,2.4-trime 
flquinoline, 

cis23-dihydK>.l{)-methoxy-5-(2-phenylethenyl>2,2,4-trim 
f|quinoIine« 

2,5-dihydro- 10-methoxy-5-(2-methylpropenyl)-2,2,4.trimethyl- lH-[l]benzopyra^ 
flquinoline, 

trans 2,5-dihydro-10-methoxy-5-(l-cyclohexenyl)-2,2.4-trime& 
f]quinoline, 

2.5-dmydro-10-(2-furanyl)-5-(3-propenyl)-2.2Atriniethy^lH41]benzopyra^ 
Qquinoline, 

2,5-dihydrc>-I()-cyano-5-(3-propenyl).2,2.4-trimethyl-lH-[l]benTO^ 

2,5-dihydro-10H:arboxy-5-(3-pn5penyl)-2^.4-trimethyl-lH-[l]benzopyrano[ 
flquinoline, 

2,5-dihydro-l()-(2-hydroxymethyl>5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-formyl-5-(3-propenyl).2,2,4-trimethyl- lH-[ l]benzopyrano[3 A 
f]quinoIine, 

2,5-dihydro- 10-aniinoniethyl-5-(3-propenyl)-2,2,4-triniethyl- ^ 
fjquinoline, 

2,5-dihydro-10-nieihoxymethyl-5-(3-propenyl)-2,2Atrimethyl-lH41]benzopyra^^ 
flquinoline, 

2,5-dihydro-10-ethenyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-f]quino^ 
2,5-dihydro-l(>ethynyl-5-phenyl-2,2,4.trimethyl-lH-[l]benzopyrano[3,4-nquinoU^ 
methyl 2,5-dihydro-5-phenyl-2,2.4-triniethyl-lH-[l]benzopyrano[3,4-f]quinoline-lO- 
caiboxylate. 
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2,5-dihydro-l()-(hy(iroxymethyl)-5-phenyl-2A4-trimethyl-lH-[l]benzopyrano[3.4^ 
fiquinoline, 

2^-dihydro-10-formyl-5-phenyl-2.2,4-trimethyl-lH-[l]benzopyrano[3.4-nquinoIine, 
2.5-dihydro- 10-(methoxymethyl)-5-phenyl-2.2,4-trimethyl- 1 H-[ llbenzopyrano(3,4- 
f]quinoline, 

2,5-dihydro-l()-ethenyl-5-oxo-2^.4-trimethyl-lH-[l]bcn2opyi^o[3,4-Qquinol^ 

5-(3-cyclohexenyl)-2^-dihydro-10^thenyl-2,2.4-trimethyl-lH-tl]beitt^^ 

fiquinoline, 

2,5-dihydro-10-ethenyl-5-tl-methyl-3-cycIohexenyl]-2A4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoIine. 

2,5-dihydro-5-(3-propenyl)-10.methyIthio.2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
flqoinoUne, 

2,5-dihydn>-5-(3-propenyl)-10-methylthio-2,2.4-trimethyl-lH-[l]benzopyrano[3.4- 
fjquinoline, 

{+/-) 2.5-dihydro-9-(4-acetamidobutanoyloxy)- lO-methoxy-2 A4-triniethyl-5-aUyl-lH- 
[ 1] benzopyranot3,4-flquinoline, 

10-(difluoromethoxy)-2,5-dihydro-5-phenyl-2A4-trimethyHH-[l]benzopyrano[3.4- 
flquinoline, 

10-(bromodifluoromethoxy)-2^-dihydro-5-phenyl-2.2.4-trimethyl-lH. 
[l]benzopytano[3.4-fjquinoline. 

10-(bromodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-raethyIene-2,3.4^.tetrahydro-lH- 
chromeno[3,4-fjquinoline, 

2,5-dihydro-9-hydroxy-10.methoxy-2.2,4-trimethyl-5-((2-fluorophenyl)methyl)-lH- 
[ l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2^.4-trimethyl- 
lH-[l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydn>-5-phenyl-2,2Atrimethyl- 
lH-[l]benzopyrano[3.4-f|quinoline. 

10-methoxy-5-(4,5-dimethyl-l3-oxazol-2-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyHH-[l]benzopyrano[3,4-fJquinoline, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2^-dihydro-5-phenyl-2,2,4-triniethyl-lH- 
[ l]benzopyrano[3,4-f)quinoline, 

10-methoxy-5-(pyridin-2-yl)mediyidene-2,5-dihydro-5-phenyl-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fJquinoline, 

10-methoxy-5-(but-3-enyUdene)-2,5-dihydro-5-phenyl.2,2.4-trimethyl-lH- 
[l]benzopyrano[3.4-f|quinoline. 
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10-methoxy-5-(l-methylpropyUdene)-2,5-dihydro-5-phenyl-2.2AtrimethyUlH^ 
[l]beiizopyrano[3,4-flquinoline, 

l()-methoxy-5-(l-butyUdene)-2^-dihydro-5-phenyl-2,2,4-trimethyl-l^ 
[ 1 ] benzopyrano[3,4-f|quinoIine, 

2,5-dihydro-10-methoxy-2,2,4.trimethyI-3-oxide-5-phenyl-lH^ 
flquinazoline, 

2,5-dihydro-l()-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyran^ 
2,5-dihydro- l()-methoxy-2.2-[spiro(tetrahydro^pyranyl)]-4-methyM^ 
[ l]benzopy]:ano[3,4-fiquinoline, 

2,5-dihydro-l()-methoxy.2,2-[spiro(hexyl)l-5-allyl-lH-[l]benzopyrM 
2,5-dihydro-10-methoxy-2,2-diethyl^methyl-5-allyl-lH.[^ 
2,5-dihydro-10-methoxy-2,23.4.tetramethyl-5-aUyl-lH-[llbeM^ 
2,5-dihydro-l()-methoxy-2,2-dimethyl-4-eihyl-5-aUyl-lH-[l]be^ 
2,5-dihydro- 10-methoxy-2,2,3-trimethyl.5-dlyl- lH-[l]benzopyrano[3 Aflqu^^ 
Z-5-(benzyUdenyl)-9-hydroxy. 10-methoxy.2.2,4-trimeihyl- lH-2,5-dihydro- 
[ 1 ] benzopyrano [3 ,4-f]quinoline, 

Z-5-(2,5-difluorobenzyUdenyl)-9-hydroxy-10-methoxy-2.2,4-trimethyl-lH-2^ 
[l]benzopyrano[3,4-f|quinoline, 

Z-5-(3-fluoroben2yUdenyl)-10-chIoro-9-hydroxy-2.2Atrimethyl-2,5-dihydn).l^ 
[l]benzopyrano[3,4-fIquinoline, 

Z- 10-cMon)-9-hydroxy-5-(2-picolinyUdenyl).2 A4.trimethyl-2.5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy.5-(2-picolinyUdenyl)-2,2,4-trimethyl.2,5-dihy^^^ 
(l]benzopyrano[3,4-fIquinoline, 

9-hydroxy-l()-methoxy-5-(3,5-difluorophenyl)methyIidene-2,5-dihydro-5-phenyl-2,2,4- 
trimethyl- lH-[l]ben20pyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5K3,4-dmuorophenyl)methylidene-2,5-dihydro-5-pheny^^^ 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoIine, 

(Z) 9-hydroxy.l().methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimeihyl- lH-2,^ 
dihydro- [l]benzopyrano[3,4-f|quinoline, 

(Z)-9-hydroxy-10-meihoxy-5-(t23-dinuorophenyl]methylene)-2.2.4.trimediyl-lH-2^ 
dihydrch[ 1 Jbenzopyrano [3,4-flquinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2.4-trimethyl-2,5-dihydro-l^ 
[ l]ben2opyraho[3.4-f]quinoline, 

re/-(5S3'R)-9-hydroxy-5-[l.methoxymethyl-3-cyclohexenyl].10-chloro-2,2,^ 
2,5-dihydro- 1 H-[ I lbenzopyrano[3,4-f]quinoline. 
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9.hydn)xy-10.methoxy-5-ethyl-2^Atrimethyl-2.5-dmyd 
f]quinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy-10-methoxy-2,2,4-trimethyl-5-aIlyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5'Klihydio-9-(4-N,N-diethylamino-4-oxo-butanoyloxy)-10«m 
propenyl)-lH-[l]ben2opyrano[3,4.f]quinoline. 

2.5-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy>ia-methoxy-2^,4-tri 
propenyI)-lH-[l]benzopyrano[3,4-fIquinoKne, 

2,5Kiihydro-9-(4.N-moiT>holino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-t^ 
propenyl)- lH-[ l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-9-(4-N.N-diraethylamino-4-oxo-butanoyloxy)-l()-methoxy-^ 
(3,4^-trifluorophenyl)-lH-[l]ben2opyrano[3,4-f]quinolme, 
2,5-dihydro-9-hydroxy-l()-methoxy-2^,4-trimethyl-5-(3-5-^ 
[l]ben2opyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy- lO-chloro-2,2 Atrimethyl-5-(2-thienyl)- IH^ 
Qquinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4.trimethyl-5-cyclopentyl- IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydn)-9-hydroxy-10-methoxy-2.2,4-trimethyl-5-((2-fluorophe^^^ 
[l]benzopyrano[3,4-f|quinoIine, _ 

2,5-dihydro.9-hydroxymethyl.l0-melhoxy.2,2,4-trimeA^^ 
f)quinoline, 

2,5-dihydro-9-hydroxy.l0-methoxy-2,2,4-trimethyl-5-(l-pentenyl)-lH- 
[l]benzopyraiio[3,4-fIquinoline, 

2^-dihydro-9-methylcarboxylate-10-methoxy-2^Atrimethyl-5-aUyl-lH- 
[l]beiizopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-l()-methoxy-2.2Atrimelhyl-5-allenyl-lH-[l]benzopyM 
flquinoline, 

(-) (5S. 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cycIopenten.3-yl)-lH-- 
[ l]benzopyrano[3,4-fIquinoline, 

(-) (5S» 3'S) 2,5-dihydro-10-methoxy-2,2»4-triinethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoUne, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4-trimediyl-5-(cyclohexen.3-yl)-lH- 
[l]benzopyrano[3»4-f]quinoline, 

(-) (5S. 3'R) 2,5-dihydro-10-meihoxy-2,2.4-trimeihyl-5-(cyclopenten-3-yl)-lH- 
[l]ben2opyrano[3,4-fIquinoIine, 
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2.5-dihydro-9-hydroxy- 10-meihoxy.2.2,4.tiimethyl-5-(3(Z)-pentenyl) -IH- 
[llbenzopyrano[3,4-f]quinoline, 

2,5-dihydio-9.hydroxy-10-methoxy-2,2,4.irimeihyl-5.(3.ace^ 
[ l]benzopyrano[3,4-f|quinoline, 

l()-dmuoroinethoxy.5-[[3-(methyIihio)methoxy]phenyl]-2,2,4-ri^ 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-7*broino-9-hydroxy- 10-chloro-2,2.4-trimethyl-5-allyl- IH- 
[l]ben2opyrano[3,4-f]quinoline, 

2.5^ydro-9-hydroxy- lO-methoxy.2,2 Atrimethyl-5.(3-hydroxyphenyl)- IH- 
[l]benzopyrano[3.4-f|quinoline, 

2^-dihydro-9-methyltWomethoxy-l(>-methoxy.2,2,4-trimethy 
(methylthio)methoxyphenyl).lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy.2.2.4.trimethyl-5.(3"^ 
[ l]benzopyrano[3,4-f|quinoline, 

9.hydroxy-10s:Woro-5-(phenylmethylene).2^,4-trimethyU 
[l]ben2opyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-([2-N,N- 

dimethylcarbamoyIoxy]phenyl)- lH-[ l]benzopyrano[3,4-fIquinoline. 

2»5-dihydro-9-N,N-dimethylcarbamoyloxy-10-methoxy-2,2Atrimethyl.5-^ 

dimethylcarbamoyloxy]phenyl)-lH-[l]benzopyi^o[3,4.jGquinoUne,^ 

2,5-dihydro-9-hydroxy-10-chlon).2,2,4-trimethyl-5.ethy^^ 

flquinoline, 

2,5-dihydro-9-hydroxy.l{)-chloro-2.2.4-trimethyl-5.isoprop^ 
flquinoline, 

9-hydroxy- 10-methoxy-5-(phenylmeihylene).2,2,4-trimethyl- lH-2^-^^ 
[l]benzopyrano[3,4-fiquinoline, 

2»5^ihydro-9-hydroxy-10.chloro-2,2,4-trimeihyl-5-butyl.lH^ 
fjquinoline, 

2,5Klihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(l-A^ 
[ l]benzopyrano[3,4-f|quinoline» 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[l]ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxymethyl-10-chlorO"2,2,4.trimeihyl.5-allyl-lH.[l^ 
fjquinoline, 

2>dihydro-9-hydroxy-10-cWoro-2,2,4-trimethyl.5-propyI-lH41]benzopyrano[3.4^ 
f]quinoIine, 
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9-hydroxy.lO-methoxy-5-([3-fluorophenyl]methylene).2,2,4.trime^^^^ 
[ l]benzopyrano[3,4-flquinoline, 

9-hydroxy.l0^hloro-5.([2-pyridyl]methylene>2,2,4-trimethyl.lH-^ 
[l]benzopyrano[3.4-f|quinoiiiie, 

rcH5S)-9-hydroxy.5-[(3S)-(l-hydroxymethyl)cyclohexenO-yl]- l(Kmethoxy-2.2,4- 
trimethyl-2,5-dihydro- lH-[I]benzopyrano[3,4-f3quinoline, 

reI-(5S)-9-hydroxy-5-[(3S)-(l-methoxycari)onyI)cyclohexcn-3-yl] lO-methoxy-2,2,4. 
trimethyI-2.5-dihydro-lH-[l]ben2opyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy.l()-methoxy-2,2,4-trimethyl.5-(3^-dic^^ 
[ l]benzopyrano[3.4-fIquinoline, 

(0 (5S3'S) 2,5-dihydro-9-hydroxy-10-chloro-2^Atrimethyl-5-(l-meth^^^^ 
y 1)- lH-[l]ben2opyrano[3,4-f3quinoline, 

(-) (5S3*R) 2^-dihydn)-9.hydroxy-10-cWoro-2^,4-trimethyl-5-(l-methyk^^ 
y 1 )- 1 H-[ 1 ] benzopyrano[3.4-f]quinoline. 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2^.4-trimethyl.5-(l-methyk^^^ 
yl)-lH-[l]benzopyrano[3.4-f|quinoline, 

(+) (5R3'R) 2,5-dihydro-9-hydroxy-10-cWoro-2,2,4.trimethyl-5-(l-me&^^ 
y 1)- lH-[ l]benzopyrano[3,4-f]quinoline, 

(+/02,5-dihydro-9-(4-N,N-dimetfiylamino-4-oxo-butanoyloxy)-l()K;^ 
5-allyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2.5-dihydro-9-hydroxy- 10K:hloro-2.2.4-triniethyl-5-cyclopentyl-lH- 
[ l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-9-(4-N,N-dimeihylamino-4-oxo-butanoyloxy).10-methoxy-2,2,4-M^ 
(l-methylethyl)-lH-[l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5-(phenyto^ 
2,2,4-trimethyl-lH-[l]benzopyrMo[3,4-f]quinoline, 

2,5-dihydro-9-(4-NJ*-dimethylainino-4-oxo-butanoyloxy)-10-methoxy-2,2A^^ 
(2-thienyl)-lH-[l]ben2opyrano[3,4-fIquinoline, 

2.5-dihydro-9K4-NJJ-dimethylaminobutanoyloxy)-l()-methoxy-2,2,4-trime^^^ 
propenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2.2,4-tiimeA^^ 
lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoline, 

(4/-) 2,5-dihydro-9-(3-acetamido-propanoyloxy)- 10-methoxy-2,2,4-irimethyU5.allyl- IH- 
[ llbenzopyrano[3,4.flquinoUne, 

(4/.) 2^-dihydro-9-hydroxy-10-chlon>-2,2.4-trimethyl-5-benzyl.lH-[l]ben^^ 
fjquinoline. 
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9-hydroxy-10-me±oxy-5-(phenylmethylene)-2.2,4-trimethyl-lH-2^-*^ 
[l]benzopyrano[3,4-fIquinoIine, 

9-(dimcthylaminothiocarbonyl).oxy. 10-methoxy-5-(3-propenyl).2 A lH-2^- 
dihydro- [l]benzopynLno[3,4-f|quinoIme, 

(+/.) 2.5-dihydro-9-(N-carhamoyl-2-aminoacetoxy> 10-methoxy-2,2,4-triinethyl-5.aUyl- 
lH-[ l]benzopyrano[3,4-f|quinoliiie, 

(+/-)2^-dihydro-9-(4-ethoxy-4-oxo-butoxy)-l()-methoxy-2.2At^ 
[ l]benzopyrano[3,4-flquinoline, 

(47-) 23-dihydro-9-(4-cxo-pentanoyloxy)-10-methoxy-2,2,4-trimethyl-^ 
[l]ben20pyranot3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10.chloro-2,2,4-trimethyl-5-(3,4,5-tr^ 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-methyltfiiomethoxy- 10-methoxy-2,2.4-trimeihyl-5-allyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2»5-dihydro-9-(4-N,N.diediylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-t^ 
(2-propenyl)-lH.[l]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-9-(4-N»N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-^ 
(2-propenyl)-lH-[l]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-9-(4-N-piperidino-4<)xo-pentanoyloxy)-10-methoxy-2,2Atrra 
propenyl)-lH-[ l]benzopyrano[3,4-f]quinoIine, 

2.5-dihydro-9-(4-N-moipholino-4-oxo-pentanoyIoxy)-10-methoxy-2,2,4-trime 
propenyl)" lH-[ 1 ]benzopyrano[3.4-fIquinoline, 

(-) 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-i2,2,^ 
5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f|quinoline, 
10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propenyl)-2.2.4-trimethyl-lH-2,5^^^ 
[ l]benzopyrano[3,4-f|quinoline, 

l()-methoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl)-2,2,4^^ 
dihydro-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-l()-methoxy-2,2.4.trimethyl-5-(3-tWenyl)-m 
flquinoline, and 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyl-5-(4-(fluon)phenyl)raethyl)-^ 
[ l]benzopyrano[3.4-f]quinoline. 
Pcaited Pgscription of Thg tnvention 

Definition nfTermQ 

The term "alkanoyl" refers to an alkyl group attached to the parent molecular group 
through a carbonyl group. 
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The term "alkanoyloxy- refers to an alkanoyl group attached to the parent molecular 
group through an oxygen atom. 

The term •'alkenyl" refers to a monovalent straight or branched chain group of two to 
twelve carbons derived from a hydrocarbon having at least one carbon-carbon double bond. 

The term "alkoxy" refers to an alkyl group attached to the parent molecular group 
through an oxygen atom. 

The term "alkoxycarbonyr refers to an ester group» i.e. an alkoxy group attached to 
the parent molecular moiety through a carbonyl group. 

The terra "alkyP refers to a monovalent straight or branched chain group of one to 
twelve carbons derived from a saturated hydrocarbon. 

The tenn **alkylene" refers to a divalent straight or branched chain group of one to 
twelve carbons derived from an alkane. 

The term "alkynyr refers to a monovalent straight or branched chain hydrocarbon of 
two to twelve carbons with at least one carbon-carbon triple bond. 

The term -alkynylene" refers to a divalent straight or branched chain group of two to 
twelve carbons derived from an alkyne. 

The term "amino refers to -NH2. 

The term "aryl" refers to a mono- or bicyclic carbocyclic ring system having one or 
two aromatic rings. The aryl group can also be fused to a cyclohexane, cyclohexene, 
cyclopentane or cyclopentene ring. _ 

The term "carboxy" refers to -CO2H. 

The term "cycloalkenyl" refers to a monovalent group derived from a cyclic or 
bicyclic hydrocarbon of three to twelve carbons that has at least one carbon-carbon double 
bond. 

The term "cycloalkyl" refers to a monovalent group three to twelve carbons derived 
from a saturated cyclic or bicyclic hydrocarbon. 
The term "halo" refers to F, CI, Br, or L 

The term "heterocycle" represents a represents a 4-. 5-, 6- or 7-membered ring 
containing one* two or three heteroatoms independently selected from the group consisting 
of nitrogen, oxygen and sulfur. The 4- and S-membered rings have zero to two double 
bonds and the 6- and 7-membered rings have zero to three double bonds. The term 
"heterocycle" also includes bicyclic, tricyclic and tetracyclic groups in which any of the 
above heterocyclic rings is fiised to one or two rings independently selected from an aryl 
ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a cyclopentene ring or 
anodier monocyclic heterocyclic ring. Heterocycles include acridinyl. benzimidazolyl, 
benzofiiryl, benzothiazolyl, benzothienyl, benzoxazolyl, biotinyl, cinnolinyl, dihydrofuryl, 
dihydroindolyl, dihydropyranyl, dihydrothienyl, dithiazolyl, furyl, homopiperidinyl. 
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imidazolidinyl, imidazolinyl, imidazolyl, indolyl, isoquinolyl. isothiazolidinyl. isothiazolyL 
isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolidinyl, oxazolyl, piperazinyU 
piperidinyU pyranyl, pyrazolidinyl, pyrazinyl, pyrazolyl, pyrazolinyl, pyridazinyl, pyridyl, 
pyrimidinyl, pyrimidyl, pyrrolidinyl. pynolinyl, pyrrolyl, quinolinyl, quinoxaloyl, 
tetrahydrofuiyU tetrahydroisoquinolyU tetrahydroquinolyl, tetrazolyl, thiadiazolyU 
thiazolidinyl, thiazolyl, thienyl, diiomorpholinyl, tziazolyU and the like. 

H^erocyclics also include bridged bicyclic groups where a monocyclic heterocyclic 
group is bridged by an alkylene group such as 



-C(0)- and -(C(R")2)v where R" is hydrogen or alkyl of one to four carbons, and v is 1- 
3, These heterocycles include 13-benzodioxolyU 1,4-benzodioxanyl, and the like. 

The term "heterocycloalkyr* as used herein, refers to a non-azomatic, partially 
unsaturated or fully saturated 4- to 8-membered ring having from one or two heteroatoms 
inctependently selected from oxygen, sulfur and nitrogen, in which the nitrogen and sulfur 
heteroatoms can optionally be oxidized and the nitrogen heteroatom can optionally be 
quatemized. 

The term "N-protected amino" refers to groups intended to protect an amino group 
against undersirable reactions during synthetic procedures. Commonly used N-protecting 
groups are disclosed in Greene, "Protective Groups In Organic Synthesis," (John Wiley & 
Sons, New York (1981)). Preferred N-protecting groups are formyl, acetyl, benzoyl, 
pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc). and 
benzyloxycarbonyl (Cbz). 

The term "Oprotected carboxy" refers to a carboxylic acid protecting ester or amide 
group typically employed to block or protect the carboxylic acid functionality while the 
reactions involving other functional sites of the compound are performed. Carboxy 
protecting groups are disclosed in Greene, "Protective Groups in Organic Synthesis" 
(1981). Additionally, a carboxy protecting group can be used as a prodrug whereby the 
carboxy protecting group can be readily cleaved in vivo , for example by enzymadc 
hydrolysis, to release the biologically active parent Such carboxy protecting groups are 
well known to those skilled in the art, having been extensively used in the protection of 




, , H , and the like. 

Heterocyclics also include compounds of the formula 




where X* is selected from -CH2-. -CH2O- and -0-, and Y* is selected from 
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carboxyl groups in the penicillin and cephalosporin fields as described in U.S. Pat No. 
3.840,556 and 3 J 19.667. 

The term "oxo" refers to (=0). 

The tenn "pharmaceutically acceptable prodrugs" represents those prodrugs of the 
compounds of the present invention which are, within the scope of sound medical 
judgement, suitable for use in contact with the tissues of humans and lower animals with 
undue toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use, as well as the zwitterionic forms, 
where possible, of the compounds of the inventioiL 

The term "prodrug" represents compounds which are rapidly transformed in vivo to 
the parent compound of the above formula, for example, by hydrolysis in blood. A 
thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed., 
Bioreversible Carriers in Drug Design, American Kiarmaceutical Association and Pergamon 
Press, 1987, both of which are incorporated herein by reference. 

The term "pharmaceuticaDy acceptable salt" represents those salts which are. within 
the scope of sound medical judgement, suitable for use in contact with the tissues of 
himians and lower animals without undue toxicity, irritation, allergic response and die like, 
and are conunensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts 
are well known in die art . For example, S. M. Berge, et al. describe pharmaceutically 
acceptable salts in detail in /. Pharmaceutical Sciences, 15)77, 6d:l • 19 . The salts can be 
prepared in situ during die final isolation and purification of the compounds of the 
invention, or separately by reacting die free base function with a suitable organic acid. 
Representative acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, 
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphersulfonate, 
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, 
glucoheptonate, glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide. 
hydrochloride, hydroiodide, 2-hydroxy-edianesulfonate, lactobionate, lacuite, laurate, lauryl 
sulfate, malate, maleate, malonate, metiianesulfonate, 2-naphdialenesulfonate, nicotinate, 
nitrate, oleate, oxalate, palmitate, pamoate, pectmate, persulfate, 3-phenylpropionate, 
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, taruate, diiocyanate, 
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or alkaline 
earth metal salts include sodium, lidiium, potassium, calcium, magnesium, and the like, as 
well as nontoxic ammonium, quaternary ammonium, and amine cations, including, but not 
limited to ammonium, leuiunediylammonium, tettaethylammonium, methylamine, 
dimethylanune, trimediylamine, triediylamine, etiiylamine, and the like. 
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Compounds of the present invention can exist as stereoisomers where asymmetric or 
chiral centers are present. These compounds are designated by the symbols "R" or "S/ 
depending on the configuration of substiiiuents around the chiral carbon atom. The present 
invention contemplates various stereoisomers and mixtures thereof. Stereoisomers include 
enantiomers and diastereomers, and equal mixtures of enandomeis are designated (± ). 
Individual stereoisomers of compounds of the present invention can be prepared 
synthetically from conunercially available starting materials which contain asymmetric or 
chiral centers or by preparation of racemic mixtures followed by resolution well-known to 
those of ordinary skill in the art. These metiiods of resolution are exemplified by (1) 
attachment of a mixture of enantiomers to a chiral auxiliary, separation of tiie resulting 
mixture of diastereomers by recrystallization or chromatography and liberation of the 
optically pure product from die auxiliary or (2) direct separation of die mixture of 
enantiomers on chiral chromatographic columns. 

Geometric isomers can also exist in die compounds of the present inventioru The 
present invention contemplates die various geometric isomers and mixtures diereof resulting 
from the arrangement of substituents around a carbon-carbon double bond or arrangement 
of substituents around a ring. Substituents around a carbon-carbon double bond are 
designated as being in die Z or E configuration where the tenm "Z" represents substituents 
on die same side of die carbon-carbon double bond and die term "E" represents substitoents 
on on>osite sides of die carbon-carbon double bond. The anangement of substituents 
around a ring arc designated as cis or trans where die term "cis" represents substituents on 
die same side of the plane of die ring and the term "trans" represents substituents on 
opposite sides of die plane of die ring. Mixtures of compounds where die substitutients are 
disposed on both die same and opposite sides of plane of die ring are designated cis/trans. 

McttlQA? for Radiolipnnd Binding Studies witfi Human Glucnmrtir o id and Progesterone 

Receptor Cvtojgnl 

The procedure described in Anal. Biochem. 1970, 37, 244-252. hereby incorporated 
by reference, was used. Briefly, cytosol preparations of human glucocorticoid receptor-a 
[GRXJ isoform and human progesterone receptor-A [PRA] isoform were obtained from 
Ligand Phanmaceuticals (San Diego. CA). Bodi receptor cDNAs were cloned into 
baculovirus expression vectors and expressed in insect SF21 cells. [^Hl-dexamediasone 
(Dex. specific activity 82-86 Ci/mmole) and [^Ifj-progesterone (Prog, specific activity 97- 
102 Ci/mmol) were purchased from Amersham Life Sciences (Arlington Heights. IL). 
Glass fiber type C multiscreen MAFC NOB plates were from MilUpore ( Burlington. MA). 
Hydroxyapatide Bio-Gel HTP gel was from Bio-Rad Laboratories (Hercules. CA). 
Tris(hydroxymediyl)aminomethane (Tris), ediylenediaminetetraacetic acid (EDTA), 
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glycerol, dithiothreitol (DTD and sodium raoylybdate were obtained from Sigma Chemicals 
(Sl Louis, MO). Microscint-20 scintillation fluid was from Packard Instrument (Meriden 
CT). 

Stock solutions (32 mM) of compounds were prepared in dimethylsulfoxide 
(DMSO), and 5CSX. solutions of test compounds were prepared from the 32 mM solution 
with a 50:50 mixture of DMSCVethanol. The SOX solution was then diluted with binding 
buffer that contained 10 mM Tri-HO, 1.5 mM EDTA, 10% glycerol. 1 mM OTT. 20 mM 
sodium molybdate, pH 7.5 @ 4°C. 1% DMSG/ethanol was present in the binding assay. 

GRX and PRA binding reactions were performed in Millipore Multiscreen plates. 
For GR binding assays. [3H]-Dex (-35.000 dpm (-0.9 nM)), GRX cytosol (-35 ng 
protein), test compounds and binding buffer were mixed in a total volume of 200 \iL and 
incubated at 4 °C overnight in a plate shaker. Specific binding was defined as the difference 
between binding of [3H]Dex in the absence and in the presence of l^iM unlabelled Dex. 

For PR binding assays, [3H]Prog (-36,000 dpm (-0.8 nM)). PRA cytosol (-40 |ig 
protein), test compounds and binding buffer were mixed in a total volume of 200 \iL and 
incubated at 4 °C at overnight in a plate shaker. Specific binding was defined as the 
difference between binding of pUJProg in the absence and in die presence of 3 |iM 
unlabelled Prog. 

After an overnight incubation, 50 jiL of hydroxyapatite (25 % weight/volume) slurry 
were added to eadi well and plates wmb incubated for 10 min at "C in a plate shaker. Rates 
wKe suctioned widi a Millipore vacuum manifold and each well was rinsed vwth 300 )iL of 
ice-cold binding buffer. A 250 [tL aliquot of Packard Microscint-20 was added to each wefl 
and the wells were shaken at room temperature for 20 minutes. The amount of radioactivity 
was determined with a Padkard TopCount plate reader. 

Determination nf Tnhihirinn Camanm fK\) 

The concentration of test compounds that inhibited 50% of specific binding (ICx) 
was determined from a ffiU analysis of Uie competitive binding experiments. The Ki of test 
compounds was determined using the Cheng-Prusoff equation Ki ^ICjo /(l+[L*]/tKJ) 
where L* is the concentration of radioligand and Kl is the dissociation constant of die 
radioligand determined from saturation analysis. For GRX. Kl was -1.5 nM, and for 
PRA. Kl was -4.5 nM. The inhibitory potencies of compounds of tiiis invention and tiieir 
selectivity for GR and PR receptors are shown in Table 1. 

lahisLL 
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The present invention also provides phamaceutical compositions which comprise 
compounds of the present invention formulated together with one or more non-toxic 
pharmaceuticaUy acceptable carriers. The pharmaceutical compositions may be speciafly 
formulated for oral administration in solid or liquid form, for parenteral injection, or for 
rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally, rectally, parcnterally , intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, or drops), bucaUy, or as an oral or 
nasal spray. The term "parenteral" administmtion refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceuticaUy acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as well as sterile powders for reconstitution into sterile injectable 
solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, ethanol. polyols (such as glycerol, 
propylene glycol, polyediylene glycol, and the like), and suitable mixtures tiiereof, 
vegetable oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper 
fluidity can be maintained, for example, by tiie use of coating materials such as lecithin, by 
the maintenance of the required particle size in tiie case of dispersions, and by tiie use of 
surfactants. Conversely, reduced particle size may maintain biological activity. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by die inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and die like. It may also 
be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong die effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This may be 
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accomplished by the use of a liquid suspension of crystalline or amorphous material with 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which^ in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is accomplished 
by dissolving or suspending the drug in an oil vehicle. 

Injectable dq>ot fonns are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of 
drug to polymer and the nature of the particular polymer employed, the rate of drug release 
can be controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
poly(anhydrLdes) Depot injectable formulations arc also prepared by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid 
compositions ^ich can be dissolved or dispersed in sterile water or other sterile injectable 
medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granules. In such solid dosage forms, the active compound is mixed with at least one 
inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium 
phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, 
maiuiitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, 
alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, c) humectants such as 
glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca 
starch, alginic acid, certain silicates, and sodium carbonate, e) solution retarding agents 
such as paraffin, 0 absorption accelerators such as quaternary ammonium compounds, g) 
wetting agents such as, for example, cetyl alcohol and glycerol monostearate, h) absorbents 
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures 
thereof. In the case of capsules, tablets and pills, the dosage form may also comprise 
buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard'fiUed gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known in 
the phannaceutical formulating art They may optionally contain opacifying agents and can 
also be of a composition that they release the active ingredient(s) only, or preferentially, in a 
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certain part of the intestinal tract, optionally, in a delayed manner. Examples of embedding 
compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administradon include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 
compounds, the liquid dosa^ forms may contain inert diluents commonly used in the art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopropyl alcohol, etiiyl carbonate, etiiyl acetate, benzyl alcohol, benzyl 
benzoate, propylene glycol, 1,3-butylene glycol dimethyl formamide, oils (in particular, 
cottonseed, groundnut, com, germ, olive, castor, and sesame oils), glycerol, 
tetrahydrofurfiiryl alcohol, polyethylene glycols and fatty acid esters of soAitan, and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
agents. 

Suspensions, in addition to die active compounds, may contain suspending agents 
as, for example, etiioxylated isostearyl alcohols, polyoxyetiiylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 
tragacanth, and mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of tiiis invention witii suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 
are soHd at room temperature but liquid at body temperature and tiiereforc melt in die rectum 
or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in die art, liposomes are generally derived from phospholipids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals diat are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable lipid caprJ)le of forming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients, and die like. The preferred lipids are die 
phospholipids and the phosphatidyl cholines Oecidiins), bodi natural and synthetic. 

Methods to form liposomes are known in the art See, for example, Prescott, Ed., 
McthPdiS in Cell Biology, Volume XIV, Academic Press, New York, N.Y. 0976), p. 33 et 
seq. 
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Dosage forms for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions widi a phannaceuticaUy acceptable carrier and any needed preservatives, buffets, 
or propellants which may be required. Opthalmic formulations, eye ointments, powders 
and solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a particular patient, compositions, 
and mode of administration. The selected dosage level will depmd upon the activity of the 
particular compound, the route of administration, the severity of the condition being treated, 
and the condition and prior medical history of the patient being treated. However, it is 
within the skiU of the art to start doses of the compound at levels lower than required for to 
achieve the desired therapeutic effect and to gradually increase the dosage until Uie desired 
effect is achieved 

GeneraUy dosage levels of about 1 to about 50. more preferably of about 5 to about 
20 mg of active compound per kilogram of body weight per day arc administered orally to a 
mammaUan patient If desired, the effective daily dose may be divided into multiple doses 
for purposes of administration, e.g. two to four separate doses per day. 

Abbreviations 

Abbreviations that have been used in the descriptions of the scheme and the 
examples that foUow are: BF3-OEt2 for boron trifluoride diethyl etiier complex; DMF for 
NJ*-dimethylformamide, DMSO for dimefliylsulfoxide; and THF for tetrahydrofuran. 

Svnthetic M^rh^^,^ 

The compounds and processes of die present invention will be better understood in 
connection witii the following syntiietic schemes which illustrate the methods by which the 
compounds of the invention can be prepared. 

Syntheses of the compounds of the present invention are described in Schemes 

1-21. 
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1G 1 
As exemplified in Scheme 1. resorcinol dimethyl edier was metaUated with a strong 
base such as n- or sec-bulyllithium, treated with a trialkoxyborate such as trimethyl- or 
triisopropylboraie and hydrolyzed with acid such as 2M HCl to provide boronic^id lA. 
Tieatmem of 1 A with methyl S-nitn>-2-bFomobenzoaie in the presence of a palladium 
catalyst such as tetrakis(triphenyiphosphine)palladium(0) or dichlorobis(triphenylphos- 
phine)palladium (U) provided biphenyl IB. Demethylation of IB was accomplished widi 
reagents such as BBr3, to provide hydroxylactone IC. which was treated with alkylating 
agents such as methyl iodide to provide ID. Conversion of ID to amine IE was 
accomplished using hydrogen gas and a palladium catalyst such as 10% palladium on 
carbon. IE was converted to quinoUne IF by a Skraup ring annulation reaction. 
Introduction of functionalization at the C-5 position of IF to provide 1 was achieved 
through addition of organometalHc reagents such as phenylliduum to the C-5 carbonyl to 
provide IG. followed by deoxygenaiion with Lewis acids such as BFa OEta and reducing 
agents such as triethylsilane to provide 1. 
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Scheme 2 




A more preferred route to compounds of this invention is exemplified in Scheme 2, 
IF was converted to methyl acetal 2B, via hemiacetal 2A, using a two-step procedure 
5 comprising conversion of IF to 2 A with reagents such as diisobutylaluminum hydride in an 
aptotic solvent such as dichloromethane followed by acid-catalyzed acetal formation with 
acids such as p-toluenesulfonic add monohydrate and alcohols such as methanol to provide 
2B. 2B was treated with nucleophiles such as allyltrimethylsilane in the presence of a 
Lewis ^d such as boron trifluoride diethyl etherate to form C-5 allyl analogs such as 
10 Example 2. The Lewis acid/methyl acetal complex was also condensed with 

organomagnesium chlorides, bromides or iodides to provide compounds of this invention 
such as Example 1 1 . 



-65- 



wo 99/41256 



PCT/US99/03127 



Schema 




3C: R=S02CF3 




3: R=NHMe 
4: R=C02Me 
5: R:rCHsCH9 
6: R=CbCH 



As exemplified in Scheme 3, the C- 10 position of IC was subjected the same 
reduction/Skraup conditions described in Scheme 1 to afford hydraxyqoinoline 3B. 3B wai 
5 converted to triflate derivative 3C with reagents such as trifluoromethanesulfonic anhydride 
then derivatized at the C-5 position as described in schemes I and 2 to provide analogs sudi 
as 3D. The functionalized C-10 triflates were used in coupling reactions mediated by 
palladium catalysts for aminations. carbonylations, Stille couplings and modified 
Sonagashira reactions and provided aminomethyl, carbomethoxy. vinyl and acetylenic 
10 derivatives of 3D such as the C-5 aUyl-substituted examples 3, 4, 5, and 6, respectively. 



-66- 



wo 99/41256 



PCTAJS99/03127 



Sghcmg 4 




8: R=OCF2H 

As shown in Scheme 4, treatment of 3B with tert-hutyl dimethylsilyl (TBS) ether 
and a base such as imidazole, tiiethylamine or diisopropylethylamine and functionalization 
5 of the C-5 position as described in schemes 1-3 provided silane 7B. Removal of the silane 
group widi reagents such as tetra n-butylammonium fluoride in THF, to provide phenol 7, 
and treatment with R-X or RC(0)X, where R is an alkyl group and X is a leaving group 
such as halogen, provided alkoxy and carboxy compounds such as examples 9 and 10. 
Halo alkoxy analogs were prepared from 3B by nucleophillic displacement using a 
10 polyhalogenated alkylating agent such as CF2HCI to provide 8A followed by 

functionalization at the C-5 position of 8A, as described in Schemes 1-3, to provide 8. 
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Schema 5 




IF 




MOM 



12A 




12B: R=H 

12C: R=C{0)CH3 




12: R=C(0)CH3 
13: R=H 
14: R=CH2SMe 
15: R«C(0)NMe2 



As exempKfied in Scheme 5, IF was treated widi Uthiated, O-ptotected phenol 
reagents, such as 3-(methoxymethoxy)phenymthium. to provide 12A. The protecting group 
was cleaved in acidic media, such as methanoUc or aqueous HCl, to provide diol 12B which 
was converted to phenyl acetates 12C with reagents such as acetyl chloride and base such as 
pyridine, ttiethylamine or diisopropylethylamine. The tertiary alcohol was then reduced as 
described in Scheme 1, and the acetate group of Example 12 was removed to provide 
Example 13. Example 13 was alkylated or acylated as described in Scheme 4 to provide 
examples 14 and 15. 
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Schemed 




As shown in Scheme 6, functionality in the raeta position of the phenyl ring in the 
C-5 position was introduced using meta-halophenyl analogs such as Example 1 1, prepared 
5 as described in Scheme 2. StiUe or Suzuki couplings or aminations with palladium catalysts 
such as tl,l-bis(diphenylphosphino)ferrocene]dichloropalladiura(II) or 
tetra]ds(tiq>henylphosphine)palladium(0) in the presence of ligands such as 
tributylstannylf uran or morpholine provided carbon- or nitrogen-bound groups in the meta 
position of the aromatic ring at the C-5 position as exempliHed in examples 16 and 17. 
10 respectively. 
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Scheme 7 



IF 18 
As shown in Scheme 7» IF was treated with magnesium halides« preferably 
bromides, to provide an intermediate hemiketal which was treated with acid catalysts such 2 
para-toluenesulfonic acid, methanesulfonic acid or aqueous hydrochloric acid to provide 
optionally substituted analogs such as 18 as mixtures of E and Z isomers. 

The chemistry shown in Scheme 1 was found to be general. Thus, a variety of 
tetracyclic cores could be prepared from an assortment of substimted anisoles via their 
conesponding boronic acids according to Scheme 8. 



Schgmg S 



PMe 

NO2 




Scheme 8 shows the applicability of the chemistty described in Scheme 1 and 
Examples 1-13 1 to the syndiesis of new cores with substituents other than alkoxy at the C- 
10 position. Ortho metallation of substituted anisoles with a strong base such as n- or sec- 
butyllithium, followed by sequential treatment with a uialkoxyborate such as triraetiiyl- or 
triisopropylborate and hydrolysis witii acid, as described in Scheme 1, provided die 
appropriately substituted boronic acids which were then elaborated to compounds of 
Formula I using chemistry described above. Further elaboration of die ring to provide 
Cores 1-17 is described below. 
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Examples of novel tetracyclic cores prepared using the chemistiy described in 
Scheme 8 are shown below. 



Corel 
Core 4 




Core 2 




Core 3 



Cores 



Core 6 



Scheme 9 



H H ^ 




H 

Corel Core? Cores 

Further derivatization of Core 1 using methods weU-known in the art provide 
additional tetracyclic coumarins for subsequent elaboration at tiie C-5 position, as shown in 
Scheme 9. For example, selective alkylation of the C-10 hydroxyl of Core 1 witii alkylating 
agents (e.g., metiiyl iodide) and base, such as potassium carbonate, provided Core 7. 
Selective derivitization of Core 1 at die C-7 position with halogenating agents such as 
bromine or N-bromosuccinimide provided die compound of Formula I precursor Core 8. 
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Schemft ]Q 




OMe K^i^^ OMe 



H 

Core 10 




J 



Core 12: R = Me 
Core 13: R = C(0)Me 
Core 14:R = CH=CH, 



OMel^j^ 



Core 15 




Core 16 



Scheme 10 shows additional selective bromination chemistry. Regiochemical 
bromiiumon of Example IF, as directed by die C-10 methoxy group and choice of 
biDmiiiaiingagent.providedCores9.10.and 11. These brominated rings were fimher 
derivalized at the brominated position(s) by transition metal-catalyzed introduction of a 
variety of functional groups. 



Scheme 1 1 



Core 2 Core 17 

Core 7 „ . 

R = lower acyl 

R = lower alkyl 

As shown in Scheme 1 1. cores bearing phenoUc hydroxyl functionality were either 
dehydroxylated (as shown for Core 2). acetylated, or alkylated by transformations weU- 
known in the art. See Larock. "Comprehensive Organic Transformations. A Guide to 
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Functional Group Preparations." VCH Publishers. New York (1989), hereby incorporated 
by reference. 



Example 2B 



Scheme 1^ 
OIBS 





Example 148 Example 149 Example 150 

Scheme 12 shows the introduction of the substituted cyclohexenyl group by Uwis 
add catalyzed addition of the tert-butyldimethylsilyl-protected enol ether to the C-5 position 
of Example 2B. Once introduced, tiie diastereomers and rearrangement products were 
separated, and the alkoxycarbonyl group was optionally reduced to a hydroxyalkyl group. 



Scheme n 





H 

Example 147 Examples 17 1. 172 and 173 

As shown in Scheme 13, tiie vinyUc bromide group of compounds such as Example 
147 were further derivatized at the brominated position(s) to provide a number of R19 
substituents by transition metal-catalyzed introduction of a variety of functional groups such 
as those described in Scheme 10. 



-73- 



wo 99/41256 



PCT/US99/03127 



Scheme 14 




Example 177 Examplel78 
As shown in Scheme 14, Mitsunobu introduction of phtfaalimide to Example 69 and 
removal of the imide group with hydrazine provided alkylamino Example 177 wiiich was 
further d«ivatized to Example 178 by treatment with di(teit-butyl)dicarbonate. 



Scheme 15 



Example 44 




Example 179 X^==CON(CH^h (Example 182) 

Xi=CH2CX:H3 (Example 183) 
As shown in Scheme 15, elaboration of the C-5 nitrile of Example 44 to the ccj3- 
unsaturated ester Example 179 followed by selective reduction of the alkoxycarbonyl group 
to the alkeneyl alcohol (Xi is H) provided precursors for carbamates and methoxymethyl 
ethers Examples 182 and 183, respectively. 
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Scheme Ifi 




Example 187 Example 194 Example 195 




Example 200 

As shown in Scheme 16, conversion of ester Example 46 to its Weinreb amide 
derivative Example 185 and subsequent reduction to aldehyde Example 186 provided 
5 precursors for alkene Examples 187, 194, 195, and 200 by treaunent of the aldehydes with 
a number of commercially available Wittig of Homer-Wadswprth-Emmons reagents. 
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Schemg 17 




Example 213: X=N;Y,Z=C 
Example 214: Y=N;X,Z=C 
Example 215: Z=N;X,Y=C 

As shown in Scheme 17, Example IF was converted to a ring-opened aldehyde 

using a two-step sequence involving treatment with a reducing agent such as 

diisobutylaluminum hydride in an aprotic solvent such as dichloromethane followed by 

treatment with a silylating reagent such as fm-butyldimethylsilyl chloride in the presence of 

a base such as potassium f^/t-butoxide. Addition of organolithium reagents such as 

lithiopyridines to the aldehyde produced benzylic alcohols (R=pyridyl) which could then be 

convened to analogs such as Examples 213-215 using a two-step sequence comprising 

removal of the silicon group with reagents such as tetrabutylammonium fluoride and 

subsequent cyclization using reagent combinations such as triethylphosphine and 14*- 

(azodicarbonyl)dipiperidine. 
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Schema IS 




As shown in Scheme 18, Example 7 was converted to the triilate derivative with 
reagents such as trifluoromethanesulfonic anhydride, then derivatized at the C-10 position 
using the methods described in Scheme 3. Reduction of Example 335 with reagents such as 
diisobutylaluminum hydride provided Example 336. Treatment of Example 336 with 
oxidizing reagents such as tetrapropylammonium pemithenate afforded Example 337. 
Alkylation of Example 336 could be accomplished with reagents such as iodomethane in the 
presence of a base such as potassium bis(trimethylsilyl)amide to provide analogs such as 
Example 338. 
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Scheme 19 




Example 340: R=H 
Example 341: R=Me 

As shown in Scheme 19, triflate 3C was also converted to a C-10 vinyl derivative 

Example 339 and subsequently to its methyl acetal using the methods described in Schemes 

5 3 and 2, respectively. The acetal was treated with nucleophiles such as 3- 

(trimethylsilyl)cyclohexene or 3-(dimethyIphenylsilyl)-3-methylcyclohexene in the presence 

of a Lewis acid such as boron trifluoride etherate to provide analogs such as Examples 340 

and 34 1 , respectively. 
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Scheme 70 




Example343 

Introduction of sulfur at C-10 position of Example 3B is shown in Scheme 20. 
Example 3B was treated with reagents such as dimethylcarbamoyl chloride to give a 
thionocarbamate which underwent thermal rearrangement to provide the sulfur-carbon bond 
at C-10. The allyl group at C-5 was introduced as described in Scheme 2, Hydrolysis with 
a strong base such as potassium hydroxide and alkylation of sulfur with electrophiles such 
as iodomethane in the presence of a base such as cesium carbonate provided analogs bearing 
thioalkoxy functionality at C-10, such as Example 343. 
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Scheme 21 




Example 2B Example 320 Example 321 




Example 322 Example 323 



A route to make Examples 320-323 is shown in Scheme 21. Example 2B was 
treated with nucleophiles such as tributylvinyltin in the presence of Lewis acids such as 
5 boron trifluoride diethyl etherate to provide Example 320 which was then coupled with aiyl 
halides such as iodobenzene in the presence of catalysts such as palladium (11) acetate to 
provide trans isomer Example 321. The Lewis acid/methyl acetal complex was also 
condensed with tributylphenylacetylenyltin to provide Example 322 which was then partially 
hydrogenated in the presence of catalysts such as palladium on BaS04 to provide cis isomer 
10 Example 323. 

It is understood from the preceeding schemes and the following examples that the 
substituenis Ri, R2. R3. R4. Rs* R6. Rl6» Rl6% Rl7. R18. Rl8*. Y, R2, and L2 can be . 
d^nnined by selection of the appropriate commercially available or known starting 
materials (e.g., substituted methoxybenzenes) or introduced synthetically by known 
15 chemical methods such as those disclosed in Larock, "Comprehensive Organic 

Transformations. A Guide to Functional Group Preparations," VCH Publishers, New York 
(1989)» hereby incorporated by reference. 

Also, it will be appreciated by one skilled in the art that selective protection and 
deprotection steps depending on the nature of Ri, R2, R3. R4. R5. R6' Rl6» Rl6% Rl7» Rl8» 
20 Ri8% Y, R2, and L2 can be carried out in varying order or number of steps to successfully 
complete the synthetic sequences. Commonly used protecting groups are disclosed in 
Greene, "Protective Groups In Organic Syndiesis," John Wiley & Sons, New York (1981), 
hereby incorporated by reference. 
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Example 1 

2,5'dihYdrQ-lQ-methoyv-2.2,4-trimethv]>5-Dhenvl^lH-fnhenznp 

fnbenzQDvranQr:^.4-flquinn1inR 

Example lA 

A solution of 13-clunethoxybenzene (33.2 g, 240 mmol) in hexanes (20 mL) at 
-20 was treated sequentially with n-buQrUithium (100 xnL of a 2.4 M solution in hexanes. 
240 mmol) and N^NJ^'J^-tetramethylethylenediamine (1.81 mL, 12 mmol). stirred at 23 
®C for 1.5 hours, cooled to -78 ^C, treated with triisopropylborate (60.9 mL, 264 mmol) in 
diethyl ether (60 mL) over 1.5 hours with additional diethyl ether (150 mL) added to 
maintain stirring, stirred at 23 °C for 2 hours, poured into ice (150 mL) and 3M HCl (150 
mL). and extracted with ethyl acetate. The extract was dried (Na2S04), filtered, and 
concenoated, during which a white solid precipitated from solution. The solid was collected 
by filtration and washed with hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 200 (M+NH4)+ 

Example IB 

A mixture of Example 1 A, methyl 5-nitro-2-bromobenzoate (25,8 g, 99.2 mmol). 
(21.7 g. 119 mmol), cesium carbonate (97.1 g, 298 mmol). and dichlorobis- 
(triphenylphosphine)palladium(II) (3.5 g. 5.0 mmol) in DMF (300 mL) was stirred for 24 
hours at 80 'C, cooled to 23 **C. treated with water (600 mL), and extracted with ethyl 
acetate (800 mL). The extract was dried (Na2S04) and concentrated, during which a light 
yellow solid precipitated from solution. The mixture was placed in a freezer (-20 X:) for 2 
hours then filtered to provide the desired compound. 
MS (DCI/NH3) m/z 318 (M+H)+ and 335 (M+NH4)+. 

Example ir 

A solution of Example IB (1 1. 1 g, 35. 1 mmol) in dichloromethane (60 mL) at -78 
''C was treated with boron tribromide (25.0 g. 99.8 mmol), wanned to 23 for 1 hour, 
recooled to -78 and treated with methanol (100 mL). The mixture was wanned to 0 °C. 
and the precipitate was collected by filtration and recrystallized from methanol to provide the 
desired compound. 
MS (DCI/NH3) m/z 275 (M+NH4)+. 
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A mixture of Example IC (10,7 g. 41,6 mmol) and Cs^Os (20.0 g. 61.4 mmol) in 
DMF (130 mL) at 23 was treated dropwise with methyl iodide (i22.8 g. 161 mmol), 
stirred for 4 hours, treated with water, and extracted with 1:1 ethyl acetate/hexane. The 
extract was concentrated, and the resulting solid was filtered, washed with water (100 mL), 
5 and dried under vacuum to provide the desired compound. 
MS (DCI/NH3) m/z 289 (M+NH4)+ 

Example IK 

A suspension of Example ID (11.2 g. 41.3 mmol) in dioxane (400 mL) at 23 °C 
10 was treated with 10% palladium on carbon (580 mg), heated at 65° C, treated with 

hydrogen, stirred under atmospheric pressure for 60 hours, filtered through powdered sea 
shells (Celite®) while hot, and concentrated during which a precipitate formed. The product 
was filtered and dried under vacuum to provide the desired compound. Concentration of die 
modier liquor to half of its original volume afforded a second crop of desired compound. 
15 MS (DCI/NH3) m/z 242 (M+H)+ and 259 (M+NH4)+. 

E?camplc IF 

A solution of Example IE (4.0 g, 16.6 mmol) and iodine (1.7 g. 6.64 mmol) in 
acetone (380 mL) in a IL sealed ACE glass high pressure vessel at 105 °C was stirred for 48 
hours, cooled to room temperature, and concentrated. The residue was purified by flash 
chromatography on silica gel with 0 to 12% ethyl acetaie/hexanes to provide the desired 
compound. 

MS PCI/NH3) m/z 322 (M+H)+ 

Example IG 

A solution of Example IF (1.02 g, 3.18 mmol) in THF (20 mL) at -78 ^C was 
treated with a solution of phenyllithium (10.9 mL, 19.6 mmol) in cyclohexanes/dieihyl 
ether, warmed to -50 stirred for 2 hours, treated with saturated NH4CI, warmed to 25 
**C, and extracted with ethyl acetate The extract was dried (Na2S04), filtered, and 
concentrated. The residue was purified by flash chromatogr£4>hy on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compoimd. 
MS (DCI/NH3) m/z 400 (M+H)+ 

&cainplg 1 

2,5-dihYdrQ- 1 0-mPthox V-2,2,4-trimeth vl-5-nhenvl> 1 H^r 1 1h^n zopyranof '^-4>f1quinolinft 1 

fllben2opvranor3.4^nqiiinn1ini> 
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A solution of Example IG (0.67 g. 1.67 mmol) in dichlotomethane (30 mL) at -78 
°C was treated with triethylsilane (2.91 g, 25.05 mmol) and BFs OEti (0.95 g, 6.68 mmol). 
warmed to room temperature, stirred for 16 hours, and treated with saturated NaHCOj. 
The organic layer was dried (Na2S04). filtered, and concentrated. The residue was purified 
5 by flash chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.00 (d. IH). 7.19 (m. 5H). 6.9 (dd. IH). 6.76 (s, 
IH). 6.69 (dd. IH), 6.55 (d. IH). 6.43 (d, IH). 6.2 (s. IH). 5.38 (s. IH), 3.8 (s, 3H). 
10 1.83 (s, 3H), 1.22 (s, 3H). 1.14 (s. 3H): 

Anal, calcd for C26H25N(52: C, 81.42; H. 6.58; N, 3.65. Found C, 81.28; H, 6.30; N, 
3.47. 

Example 7 

" 2.5-dihvdrO-10-methoXV-2.2 4-frimfifhvl-^.<'?.pfnnenvn-m-rn h enznpvn.nnn/l. 

flgmnoline 

Example 2A 

A solution of Example IF (6.65 g, 20.69 mmol) in dichloromethane (500 mL) at -78 
20 °C was treated dropwise with IM diisobuQrlaluminum hydride in hexanes (47.6 mL, 47.6 
mmol), stirred for 2 hours, treated sequentially with saturated aqueous sodium potassium 
tartrate (300 mL) and ethyl acetate (600 mL), and stirred vigorously for 4 hours. The 
extract was washed with brine, dried (Na2S04), filtered, and concentrated to provide the 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OH)+. 

Example 2B 

A solution of Example 2A (4.20 g, 12.99 mmol) in methanol (150 mL) at 0" C was 
treated with p-toluenesulfonic acid H20 (1.2 g, 20 wt %), stirred for 30 minutes, stined at 
room temperanire for 1 hour, cooled to 0 "C for 30 minutes, and filtered. The solid was 
rinsed with hexanes and dried under vacuum to provide the desired compound. The filtrate 
was poured into saturated NaHCOs and extracted with ethyl acetate. The extract was 
washed with brine, dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-20% ethyl acetate/hexanes to provide additional 
desired compound. 
MS (DCI/NH3) m/z 306 (M-OCH3)+ 
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faamplg 2 

2.S>dihvdrD> l()>methoxv-2.2.4-trimethv!-5-(2-.nrnnenv1V 1 H-F i IhenTopyrannp. 

flqwnoline 

A solution of Example 2B (2.50 g, 7.41 mmol) in dichloromethane (225 mL) was 
5 treated with allyltrimethylsilane (4.0 mU 25.2 nunol), cooled to - 78 °C, treated dropwise 
with BF3-OEt2 (3,1 mL, 25.2 mmol), stirred for 15 minutes at -78 °C, warmed to 0 for 
30 minutes, treated with saturated NaHCOa, and extracted with ethyl acetate. The extract 
was washed with brine, dried (MgS04), filtered, and concentrated. The residue was 
purified by flash chromatography on silica gel with 5-20% ethyl acetate/hexanes to provide 
10 the desired compound. 

MS (DCI/NH3) m/z 348 (M+H)+; 

iH NMR (300 MHz, DMSOd6) 5 7.96 (d, IH), 7.07 (u IH), 6.71 (d, IH), 6,60 (d, IH), 
6.52 (d, IH), 6.12 (br s, IH), 5.82 (m, IH), 5.76 (dd, IH), 5.44 (br s, IH), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, IH), 2.20 (m, IH), 2.16 (s, 3H), 1.17 (s, 3H). 1.16 (s, 3H); 
15 Anal, calcd for C23H25NO2: C. 79,51; H, 7.25; N, 4,03. Found: C, 79.35; H, 7.30; N, 
3.89. 

Example 3 Claim 

2.5-dihvdrQ-2.2.4.N-tetraTnethvl-5>(2-propenvlVlH-ril benzQpvranor3.4- 
20 flquinolin-lO-amine ~ 

Example 3 A 

A soludon of Example IC was processed as in Example IE to provide the desired 
compound. 
25 MS (DCI/NH3) m/z 227 (M+H)+ 

Example 3B 

A solution of Example 3 A was processed according to the procedure in Example IF 
to provide the desired compound. 
30 MS (DCIWH3) m/z 308 (M+H)+ 

ExaiTiplc 3C 

A solution of Example 3B (1.38 g, 4.49 mmol), triethylamine (1.92 mL, 13.77 
mmol) and 4-dimethylaminopyridine (1(X) mg) in dichloromethane (50 mL) at -78**C, was 
35 treated dropwise with trifluoromethanesulfonic anhydride (1.39 g, 4.94 mmol), stirred 30 
minutes at -78** C, warmed slowly to room temperature over 1.5 hours, poured into 
saturated NH4CI, and extracted with ethyl acetate. The extract was washed with water, dried 
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(MgS04). filtered, and concentrated. The residue was purified by flash chromatography on 
silica gel with 10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H)+ 

Example '^n 

Example 3C was processed according to the procedures in examples 2A, 2B and 2 
to provide the desired compound. 
MS (DCI/NH3) m/z 466 (M+H)+ 

Example 1 

2.5-dihvdro-2.2.4.N-tetramethvl-S-<-?.p ropenvn.l H-f nhPtiTrnpyrannf^ 4- 

flauino1in-in-amin.» 

A solution of Example 3D (0.165 g. 0.36 mmol). palladiumOI) acetate (0.0016 g, 
0.007 mmol), (S)-(-)-2.2'-bis(phenyIphosphino)-l,l'-binapthyl (0.0055, 0.008 mmol), 
sodium tert-butoxide (0.051 g, 0.53 mmol). methylamine (0.44 mL of a 2.0M solution in 
THF, 0.88 mmol) in toluene (0.5 mL) was heated at 90 "C for 4 hours in a sealed ACE- 
glass high pressure vessel, cooled to 0 °C, diluted with ethyl acetate (5 mL). and washed 
with 0.5M HCl. The organic extract was dried (Na2S04), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-12% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) m/z 347 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.83 (d. IH), 6.94 (dd, IH), 6.62 (d, IH), 6.28 (dd, 
IH), 6.25 (dd, IH), 6.05 (d, IH), 5.86-5.74 (m, 2H), 5.67 (dd, IH). 5.45 (s. IH). 5.40 
(q, IH). 5.03 (dd. IH), 4.98 (dd, IH). 2.72 (d, 3H), 2.16 (s. 3H). 1.17, (s. 3H). 1.15 (s. 

3H); 

HRMS m/z calcd for C23H26N2O: 346.2045 (M+H)+. Found: 346.2049. 

Example 4 

methvl 2.5-dihvdro-2.2.4-trimethvl-5-f2-propenvlV 1 H.n lhenznpvninnn.4. 

flouinoline-l O-carhoTvlntpi 
A solution of Example 3D (263 mg, 0.565 mmol), triethylamine (0.10 mL, 0.717 
mmol), l,3-bis(diphenyIphosphino)propane (26 mg, 0.063 mmol) and DMSO (1.5 mL) in 
methanol (8 mL) was treated with palladium acetate (12.7 mg, 0.056 mmol), saturated with 
carbon monoxide, stirred under carbon monoxide (1 atm) for 20 minutes, heated at 65 °C 
for 3 hours, cooled, diluted with ethyl acetate (100 mL), and filtered. The filtrate was 
washed with brine, dried (MgS04). filtered, and concentrated. The residue was purified by 
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fladi chromatography on silica gel with 5-10% ethyl acetate/hexanes to provide the desired 
compound. 

MS CDCI/NH3) m/z 376 (M+H)+; 

IH NMR S 7.19 (m, 2H), 7.03 (dd, IH), 6.78 (d, IH), 6.60 (d, IH). 6.30 (m, IH), 5.85 
(m. 2H). 5.46 (m, IH). 5.05 (dm, IH), 4.98 (dm. IH). 3.77 (s, 3H), 2.30 (m, 2H). 2.19 
(d. 3H). 1.21 (s. 3H). 1.15 (s. 3H); 

HRMS m/z calcd for C24H25NO3: 375.1834 (M+H)+ Found: 375.1841. 

Example 5 

lQ-Cthenvl-2.5-dihvdro>2.2.4-frimethvUS>r9.p ropenvlVlH>rilbenzopv^^ 

flqwnoling 

A solution of Example 3D (103 mg, 0.221 mmol) and (l,3-bis(diphenylphosphino)- 
ferrocene)palladium (II) chloride-dichloromethane (22 mg. 0.027 mmol) in l-methyl-2- 
pyrrolidinone (2 mL) was treated with vinyl tributylstannane (0.1 10 mL, 1 19 mg, 0.376 
mmol), heated at 65 **C for 24 hours, cooled to room temperature, treated with saturated KF, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgS04), 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 344 (M+H)+; 

IH NMR 5 7.22 (d, IH). 7.15 (m, 2H), 6.99 (dd, IH), 6.83 (dd, IH), 6.63 (d, IH), 6.23 
(m, IH). 5.87 (ddm, IH), 5.73 (dd, IH), 5.76 (dd, IH), 5.47 (m. IH), 5.33 (dd, IH), 
5.03 (dd, IH), 4.98 (dm, IH), 3.77 (s, 3H), 2.44 (m, IH), 2.28 (m, IH), 2.18 (d, 3H), 
1.21 (s, 3H), 1.15 (s. 3H); 

HRMS m/z calcd for C24H26NO: 344.2014 (M+H)+ Found: 344.201 1 

Example 6 

10-eihVPVl-2,5>dxhvdro>]0-methoxv-2.2.4-triTnethv1. 5 >r2^prnpp.nylVm- 
rilbenzonvranor3.4-nquinnHne 

Example 6A 

A solution of Example 3D (25 mg, 0.054 nmiol), letra-n-butylammonium iodide (40 
mg, 0.108 mmol). bis(triphenylphosphine)palladium chloride (7.0 mg, 0.010 mmol), 
copper(D iodide (3.8 mg, 0.020 mmol) and uiethylamine (0.15 mL, 0.717 mmol) in DMF 
(0.75 mL) was treated with trimethylsilylacetylene (174 mg, 1.76 mmol), heated at 55 ""C 
for 3 hours, diluted with ethyl acetate (20 mL), and filtered. The filtrate was washed with 
saturated NH4CI, and the aqueous layer was extracted with ethyl acetate. The combined 
extracts were dried (MgS04). filtered, and concentrated. The residue was applied to a 10 x 
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20 cm, 0.25 nun silica gel TLC plate and eluted twice with 10% ethyl acetate/hexane. 
Extraction of the silica gel with ethyl acetate provided the desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 5 8.36 (d. IH). 7.07 (m, 2H). 6.90 (dd. IH). 6.60 (d. 
IH). 6.34 (m. IH). 5.80 (m. 2H), 5.46 (m. IH). 5.04 (dm, IH). 4.97 (dm. IH). 2.35 (m 
IH). 2.26 (m. IH), 2.17 (d, 3H). 1.18 (s. 3H), 1.17 (s. 3H). 0.26 (s. 9H). 

Example 6 

lQ-6thYnvl-2.^-dihvdr0-2.?.4-trimethvl-S-O-pr n nenvn.lH-rilhenTnpvriinnf^^ 

flouinnlinft 

A solution of Example 6A in THF (2.5 mL) was treated sequentiaUy with glacial 
acetic acid (0.005 mL) and IM tetra-n-butylammonium fluoride in THF (0.050 mL, 0.050 
mmol). stirred at room temperature for 18 hours, and purified according to the procedure in 
Example 6A to provide the desired compound. 
MS (DCI/NH3) m/z 342 (M+H)+; 

IH NMR (300 MHz, DMSO-d6)5 8.27 (dd, IH). 7.15 (t, IH), 7.07 (d. IH), 6.91 (dm. 
IH). 6.62 (d. IH), 6.34 (ra. IH). 5.80 (m. IH). 5.46 (m. IH). 5.03 (dm. IH). 4.98 (dm. 
IH). 4.41 (s, IH). 2.44 (m. 2H). 2.17 (s. 3H). 1.18 (s. 6H); 
HRMS calcd m/z for C24H23NO: 341.1780 (M+H)+ Found: 341.1788. 

Example? 

2 . 5-dihY<irt>-2 . 2 . 4-triniethvl-S.nhenvl-l H-mhenznpvmnnn 4 -nqiiinnlin-1 n-ni 

Example 7A 

A solution of Example 3B (569 mg, 1.85 mmol) in DMF (8 mL) at 23 °C was 
treated sequentially widi imidazole (379 mg. 5.55 mmol) and t-butyldimethylsilyl chloride 
(418 mg. 2.78 mmol), stirred for 3 hours, poured into water, and extracted with 2:1 
hexane/ethyl acetate (22 mL). The extract was washed with water and brine, dried 
(Na2S04). filtered, and concentrated. Tte residue was purified by flash chromatography on 
silica gel with 25% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 422 (M+H)+. 

Example. 7R 

Example 7A was processed as in examples IG and Ito provide the desired 
compotmd. 

Example 7 
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2 . 5-d i hYdm-2.2 . 4-trimethYl-5-Dhenvl-1H.rnhen7nnvrannn 4 - nn.,inn1in.in^l 
A solution of Example 7B (0.90 g. 1.87 mmol) in THF (12 mL) at 0 °C was treated 
with IM tetra-n-butylammonium fluoride in THF (3.37 mL. 3.37 mmol). wanned to 23 
with over 1 hour, treated with water, and extracted with ethyl acetate. The extract was 
5 washed with brine, dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-30% ethyl acetate/hexanes to provide the desired 
compound. 

MS (pCVNHs) m/z 370 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 9.63 (s. IH), 9.16 (d. IH). 7.13-7.24 (m. 5H). 6.74 
10 (s. IH). 6.70 (d.lH). 6.8 (d.lH). 6.39 (dd. IH), 6.26 (dd. IH). 6.11 (d, IH). 5.37 (s. 
IH). 1.85 (d, 3H). 1.22 (s, 3H), 1.11 (s, 3H); 

HRMS calcd m/z for C25H23NO2: 369.1729 (M+H)+ Found 369.1736. 

Example « 

w I Q-f dinuon>methoxv)-2.S-dihvdro-2.2A-trim e thvi-W2-prnp^nvn-m. 

rilbenzonvrannn 4-flquinolinft 



Example 

A solution of Example 3B (1.11 g. 3.6 mmol) in DMF (10 mL) at 0 "C was treated 
20 sequentially with sodium t-butoxide (0.38 g, 3.6 mmol) and bromodifluoromethane (10 
mL), stirred at 0 "C for 6 hours, warmed to room temperature for 1 hour, treated with 
saturated NaHCOs, and extracted with ethyl acetate. The extract was dried (Na2SC3!4), 
filtered and concentrated. The residue was purified by flash chromatography on sUica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
25 MS (DCI/NH3) ra/z 436 (M+H)+. 

Example S 

lQ-fdifl»Pr{)methOXV)-?,5-dihvdro-2.2.4-trimerhvl-^-f9 -nropftnvlVlH- 
r 1 Ihenznpyrannn 4.f|q,, Innlinff 
30 Example 8A was processed as in examples 2B and 2 to provide the desired 

compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.75 (d, IH). 7.20 (t. IH). 7.15 (t. IH). 6.83 (dd. 
IH). 6.81 (dd, IH), 6.63 (d, IH). 6.28 (s. IH), 5.89-5.75 (m, 2H). 5.46 (s. IH). 5.04 
35 (dd. IH). 4.96 (dd. IH). 2.48-2.40 (m, IH). 2.29-2.20 (m, IH). 2.18 (s. 3H). 1.17 (s. 
6H): 

HRMS calcd for C23H23F2NO2: 383.1697 (M+H)+. Found 383.1693. 
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Example 9 

l()-ethQXY-2,S-dihvdro-2,2.4-trimethvl-5>phenvl-lH-r tihen^npvn^ 

flqirinoling 

5 

EMmpte9A 

A solution of Example 3B (28 mg. .09 mmol) in DMF (1.0 mL) at 0 was treated 
with sodium hydride (2.4 mg of a 60% dispersion in mineral oil, 0.01 mmol), stined for 1 
hour, treated with ethyl bromide (20 mg, .182 nrniol), stirred for 30 minutes at room 
10 temperature, treated with saturated NaHCOa, and extracted with ethyl acetate. The extract 
was dried CNa2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel widi 5% ethyl acetate/hexanes to provide the desired 
compound. 

15 Example 9 

10-ethQXV-2,5-dihvdro-2.2.4-trimethv!-S-phenvUlH-rnbenzn pvranon.4- 

flqwinpUne 

Example 9A was processed as in examples IG and 1 to provide the desired 
compound. 
20 MS (DCI/NH3) m/z 398 (M+H)+; 

IH NMR (300 MHz. DMSO-da) 8 8.09 (d, IH), 7.20-7.15 (m. 5H). 6.78 (dd, 2H), 6.77 
(s, IH), 6.69 (d, IH), 6.53 (dd, IH), 6.43 (dd, IH), 6.18 (d, IH), 5.39 (d. IH), 3.99- 
4.06 (m, IH), 1.85 (d, 3H), 1.38 (t, 3H), 1.22 (s, 3H). 1.16 (s. 3H); 
HRMS calcd m/z for C27H27NC)2: 397.2042 (M+H)+ Found 397.2034. 

25 

Example 10 

2.5-dihvdro-2.2.4-trimethvl-5-phenvMH-rnbenzQpvranor3.4-flquinnline.lQ^ol 

acetate festert 

A soludon of Example 7 (20 mg, 0.05 mmol) in pyridine (1 mL) at 0 was treated 
30 with acetic anhydride (0. 1 mL, 1.05 mmol), stirred at room temperature 14 hours, and 
concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 8 7.62 (d, IH), 7.21-7.16 (m, 5H), 6.93 (t, IH), 6.77 (s, 
35 IH), 6.73 (d, IH), 6.65 (dd, IH), 6.62 (dd, IH), 6.32 (s, IH), 5.37 (s, IH), 2.30 (s, 
3H), 1.79 (s, 3H), 1.22 (s, 3H). 1.14 (s, 3H); 

HRMS calcd m/z for C27H25NO3: 411.1834 (M+H)+. Found: 411.1842. 
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Examplg 1 1 

5-f3-brQmo-5-methvlnhenvlV2.5-dihvdro-in.mer hQxv^2.2.4.fnmethvl-lH- 
rnbenzonvranon.4.ffqninnlir^f> 
A solution of Example 2B and (0.520 g, 1.54 mmol) in dichloromethane (50 mL) 
was cooled to -10 ^C, treated dropwise with BF3 0Et2 (0.57 mL, 4.62 mmol). stirred for 
30 minutes at - 10 ^'C. treated dropwise with a 0.49 M solution of 3-bromo-5- 
raethylphenylmagnesium bromide in diethyl edier (12.6 mL). stirred for 15 minutes, treated 
with saturated NaHCOs. and extracted with ethyl acetate. The extract was washed with 
brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desixed 
compound. 

IH NMR (300 MHz. DMSO-de) S 8.02 (d. IH). 7.22 (s. IH). 7.03 (br d.lH). 6.95 (t. 
IH). 6.74 (s. IH). 6.71 (d. IH), 6.59 (d, IH). 6.50 (d. IH). 6.26 (d. IH). 5.42 (s. IH). 
4.04 (s. 1H).3.80 (s. 3H). 2.18 (s, 3H). 1.85 (s. 3H). 1.23 (s. 3H). 1.16 (s. 3H); 
HRMS m/2 calculated for C27H26NC)2Br: 475.1 147 (M+H)+. Found 475.1 143. 

Example 12 

3-f2.5-dihvdro-10-methoxv-2.2.4>trimethvl-l H-ri1henznpvranQr:^.4-nqninn1in-S- 

vnohenoLacetate (e5ster) 

Example 12A 

A solution of 3-methoxymethoxyphenyl bromide (10.85 g, 50.(X) mmol) in THF 
(300 mL) at -78 was treated with n-butyllithium (2.5 M in hexane, 20 mL), warmed to 
-30 °C. recooled to -78 °C. ueated with Example IF, warmed to -50 ''C, quenched with 
saturated NH4CI, warmed to ambient temperature, decanted, and concentrated. The residue 
was treated with water and exttacted with ethyl acetate. The exu^act was washed with water 
and brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 20-25% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 460 (M+H)+. 

g^^aiTiplg 12B 

A solution of Example 12A (2.30 g, 5.(X) mmol) in methanol (10 mL) was treated 
with HCl-saUirated methanol (50 mL). stirred for 18 hours, poured into 1:1 ethyl 
aceute/saturated NH4CI, and extracted with ethyl acetate. The extract was washed with 
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water and brine, dried (N^S04), filtered, and concentrated to provide the desired 
compound. 

MS (DCI/NH3) m/z 416 (M+H)+ 

Example l?r 

A solution of Example 12B (2.45 g, 5.89 mmol) and pyridine (2.33 g. 29.4 mmol) 
in THF (100 mL) was treated with acetyl chloride (0.51 g, 6.48 mmol). stirred for 4 hours, 
allowed to settle, decanted, and concentrated. The residue was treated with saturated 
NaHCOs and extracted with ethyl acetate. The extract was washed with water and brine, 
dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25-33% ethyl acetate^xanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 458 (M+H)+. 

Example \1 

3-f2.5-dlhvdro- 1 0-methoxv-2.2.4-trimethvl- 1 H-rnhenzonvrannra 4 -flqiiinnlin-S- 

vnphenol.acetate (ester) 
Example 12C was processed as in Example 1 to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H)+; 

JH NMR (300 MHz, DMSO-de) 5 8.01 (d. IH), 7.26 (t, IH), 7.07 (d. IH). 6.98-6.90 (m. 
2H), 6.85 (s, IH), 6.77 (s, IH). 6.71 (d, IH), 6.58 (d. IH). 6.46 (dd, IH), 6.23 (s, IH), 
5.40 (s, IH). 3.79 (s, 3H), 2.19 (s. 3H). 1.85 (s. 3H). 1.23 (s, 3H). 1.14 (s, 3H); 
AnaL calcd for C28H27NO4 O.25H2O: C, 75.40; H, 6.21; N, 3.14. Found: C, 75.76; H, 
6.21; N. 2.84. 

Example 13 

3-f2.5-dihvdro-ia-meth0XV-2.2.4-trimp.rhvI-1H-rnhftn 7npvranor^.4-nquinolin-5-vnphenn1 

A solution of Example 12 (0.81 g, 1.84 mmol) in THF (20 mL) and methanol (20 
mL) was treated with KzCO^ ( 2.00 g. 14.5 mmol) in water (6 mL), stirred for 12 hours, 
quenched with saturated NH4CI, decanted, concentrated, treated with saturated NaHCCb, 
and extracted with ethyl acetate. The extract was washed with water and brine, dried 
(Na2S04), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 8 9.26 (s. IH). 8.00 (d. IH). 7.00 (l. IH), 6.92 (t, IH). 
6.71-6.66 (m, 2H), 6.63 (d, IH), 6.58-6.51 (m, 3H), 6.44 (dd, IH), 6.15 (s, IH), 5.38 
(s, IH), 3.80 (s, 3H), 1.88 (s. 3H). 1.24 (s. 3H), 1.15 (s. 3H); 



-91- 



wo 99/41256 PCTAJS99/03127 

Anal, calcd for C26H25NO3: C, 78.17; H. 6.30; N, 3.50. Found: C, 77.82; H. 6.42; N. 
3.26. 

Example M 

2.5-dihYd^D-IQ-methoxv-2■2■4-trimethvl-5-^n-rmftthvlrh?n^m e thoxv^phftnvn-m- 

rnben20Dvranon.4-f1q»itiftlinft 
A solution of Example 13 (420 mg, 1.05 inniol) in DMF (40 niL) at 0 X was txealed 
with NaH (50 mg, 2.10 mmol) poitionwise over 5 minutes, stirred for 10 minutes, treated 
widi chloromethyl methyl sulfide (152 mg, 1.58 mmol), warmed to room temperature, 
treated with saturated NH4CI, and extracted with ethyl acetate. The extract was washed 
sequentially with IM NaOH and brine, dried (Na2S04). filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-17% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCI/NH3) m/z 460 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 6 8.01 (d. IH), 7.14 (t, IH). 6.92 (t, IH), 6.83-6.68 (m, 
5H), 6.56 (d. IH), 6.47 (d. IH). 6.21 (s. IH), 5.40 (s, IH), 5.13 (s. 2H). 3.80 (s, 3H), 
2.09 (s, 3H), 1.97 (s 3H), 1.24 (s. 3H). 1.16 (s, 3H); 

AnaL calcd for C28H29NO3S O.5H2O: C. 71.76; H, 6.45; N, 2.98. Found: C. 71.93; H, 
6.61; N, 2.68. 

Example I S 

r3-f2.5-dihydm-l 0-methoxv-?, ?, 4-trimethvl- 1 H-n 1heny/>pv rannn.4-flqiiinnlin.5. 

yDphenvn dimethvlcarhamatft 
Example 13 and N,N-dimethylcarbamoyl chloride were processed as in Example 14 
to provide the desired compound. 
MS (DCI/NH3) m/z 471 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d. IH). 7.22 (t. IH), 7.05 (d. IH), 6.93 (t. 2H). 
6.83 (s. IH). 6.77 (s. IH). 6.71 (d. IH). 6.57 (d, IH), 6.48 (d. IH), 6.23 (d. IH). 5.40 
(s, IH). 3.80 (s. 3H). 2.97 (s. 3H). 2.85 (s. 3H). 1.86 (s, 3H). 1.24 (s, 3H), 1.14 (s. 
3H); 

Anal, calcd for C29H30N2O4: C. 74.02; H, 6.42; N, 5.95. Found: C. 74.05; H. 6.36; N. 
5.86. 

Example 16 

5-r3-f2-furanvlV5-methvlnhftnvll-7..5-dihvdro.in.mftthnxv-?,?_ 4-trimethvl. 
lH-rnhen7.opvrannr3.4-nquinoline 
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A solution of Example 1 1 (0.253 g, 0.531 mmol) in l-methyl-2-pyrToUdinone (25 
mL) was deoxygenated with nitrogen, treated with 2-(tributylstannyl)furan (0.33 mL, 1.06 
mmol), [l.r-bis(diphenylphosphino)fenx>cene]dichIoropalladium(II) dichloromethane 
complex (0.045 g, 0.005 mmol). heated to 85 for 13 hours, cooled to room temperature, 
diluted with ethyl acetate and saturated KF, stirred for 3 hours, and extracted with ethyl 
acetate. The extract was washed with brine, dried (MgSQ4), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-10% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DO/NHs) m/z 464 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.02 (d. IH), 7.67 (m. IH). 7.31 (d. 2H), 6.92 (t. IH). 
6S2 (s. IH), 6.75 (m, 2H). 6.72 (d, IH). 6.57-6.50 (m. 3H), 6.23 (m. IH), 5.41 (s, 
IH), 3.78 (s. 3H), 2.20 (s, 3H), 1.89 (s, 3H), 1.24 (s. 3H), 1.17 (s. 3H); 

. Anal, calcd for C31H29NO3: C, 80.32; H. 6.31; N. 3.02. Found: C. 80.08; H, 6.25; N. 

•2.83. 

Example 17 

2.5-dihvdr0-lQ-meth0XV-2.2.4-trimethvl-5-r^-mP.thy1- 5-fl-mnrphn1invnphftnvn- 
lH-rnbenzonvranon.4.nqiiinnlinp 
A solution of Exampte 1 1 (0.055 g, 0.1 15 mmol) in toluene (5 mL) was treated 
sequentiaUy with bis(dibenzylideneacetone)palladium(0) (0.007 g, 0.012mmol), (S)-(-)- 
bis(di£henylphospino)-l,l'-binaphthyl (0.022 g, 0.035 mmol), moipholine (15nL, 0.173 
mmol), and sodium tert-butdxide (0.028 g, 0.289 mmol), stirred at 85 "C for 4 hours, 
cooled to room temperature, diluted with ethyl acetate and water, and filtered through 
powdered sea shells (Celite®). The extract was washed with brine, dried (Na2S04). 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 10-33% ethyl acetate/hexanes to provide the desired compound. 
MS (DCIZNH3) m/z 483 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 8 7.97 (d. IH), 6.93 (t, IH). 6.68 (m, 2H), 6.54-6.60 
(m, 3H), 6.49 (d, IH), 6.40 (s, IH), 6.18 (br s, IH), 5.40 (s, IH), 3.78 (s, 3H), 3.65 
(m, 4H), 2.91 (m. 4H), 2.09 (s, 3H). 1.89 (s. 3H), 1.21 (s, 3H). 1.16 (s, 3H); 
Anal, calcd for C31H34N2O3U25H2O: C, 76.44; H, 7.14; N. 5.75. Found: C, 76.61; H, 
7.35; N, 5.47. 

E?«wnple 18 

2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl.S-f phen vlmpthvl^nftV 
lH-rilhenzopvranon.4-nauinnlinft 
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A solution of Example IF (0.100 g. 0.31 mmol) in THF (5 mL) at -78 «C was 
treated with a solution of benzylmagnesium bromide ( 10 mL of 0.44 M solution in ether. 
4.4 mmol) dropwise over 10 minutes, warmed to room temperature, stirred for 14 hours, 
treated with saturated NH4CI, and extracted with ethyl acetate. The extract was dried 
Qfa2S04) and concaitrated. The residue was dissolved in dichloromethane (10 mL), 
treated with p-toluenesulfonic acid-HzO (0.059 g. 0.31 mmol), stined for 14 hours at room 
temperature, treated with 2% NaOH (10 mL), and extracted with ethyl acetate. The residue 
was purified by flash chromatography on silica gel with 10% ethyl acetate/hexanes to 
provide the desired compound as a mixture of regioisomers. The regioisomers were 
separated by HPLC (Microsorb, 5% acetone/hexanes) but rapidly interconverted at toom 
tonpeiature to a 1:1 rpgioisomeric mixture. 
MS (DCI/NH3) m/z 396 (M+H)+; 

IH NMR (30O MHz. DMSO-de) isomer 1: 6 8.12 (d, IH). 7.16-7.03 (m, 5H). 6.80-6.66 
(m, 4H). 6.45 (s, IH). 6.34 (s, IH). 5.0 (s. IH), 3.90 (s. 3H). 1.84 (s. 3H), 1.20 (s. 
3H). 0.91 (s, 3H): isomer 2: S 8.23 (d. IH). 7.70 (d. 2H). 7.37 (t. 2H). 7.22 (m. IH). 
7.03-7.16 (m, 3H). 6.86 (d, IH), 6.55 (s. IH), 5.53 (s, IH), 5.45 (s, IH), 3.90 (s. 3H), 
1.97 (s, 3H). 1.25 (s. 6H); 

HRMS calcd m/z for C27H25NO2: 395.1885 (M+H)+. Found: 395.1884. 

]B?tamnle 19 

5-f3.5-dichloronhenvn-2.5-dihvdro-in.methnTv-2 24.t rinie.thvl.m- 
rnbenzonvrannn.4.flqiiinnlinft 
Example IF and 3,5-dichlorophenyl magnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 452 (M+H)+: 

IH NMR (300 MHz, DMSO) 5 8.10 (d. IH). 7.51 (t. Hz, IH), 7.19 (d. 2H), 7.03 (dd, 
IH). 6.87 (s. IH), 6.80 (d. IH). 6.67 (d, IH), 6.59 (d. IH). 6.36 (s. IH), 5.50 (s. IH). 
3.87 (s. 3H), 1.93 (s. 3H), 1.29 (s. 3H), 1.22 (s, 3H); 

13c NMR (75 MHz, DMSO) 156.1, 151.1, 145.6, 143.8. 133.8. 133.8, 133.5, 128.1, 
127.6. 127.3, 127.2. 127.1. 126.7. 126.7, 117.8. 116.9, 114.1. 113.4. 110.2. 105.9, 
73.3. 55.6. 49.7, 29.2, 28.5, 23.2; 

HRMS calcd for C26H23NO2CI2: 45 1 . 1 106 (M+H)+. Found 45 1 . 1 1 1 3. 

Example 20 

5-butvl-2.5-dihvdro-10-methnxv-2.2.4-trimP.thvl.lH-rnhft n zopvninnn.4- 

flqwnQline 
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Example IF and n-buQrllithium were processed as in examples IG and 1 to provide 
the desired compound. 
MS (DCI/NH3) m/z 364 (M+H)+; 

IH NMR (300 MHz, DMSOde) 5 7.94 (d. IH). 7.06 (dd,IH). 6.68 (dd. IH). 6.58 (d, 

IH), 6.54 (dd. IH), 6.08 (s, IH), 5.67 (m. IH). 5.44 (s. IH). 3.85 (s. 3H), 2.15 (s. 3H), 

1.68 (m, IH), 1.41-1.22 (m. 5H), 1.17 (s, 3H), 1.14 (s, 3H). 0.78 (t, 3H); 

AnaL calcd for C24H29N02;C, 79.30; H, 8.04; N, 3.85. Found C, 79.10; H, 8.14; N, 

3.72. 

Example 21 

2.5-dihvdro-10-methoxv-2.?..4-trimethvl-5-r^-rtriflunmnit. H ivl'>nhenvn-m- 
rnhenznpvrannr^.4-fiqiiinf>1inft 
Example IF and 3-tiifluoromethylphenyl-magnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/2 452 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.03 (d, IH), 7.55 (m, IH), 7.47 (m, 3H), 6.93 (dd, 
IH). 6.88 (s. IH). 6.73 (d, IH). 6.58 (d. IH). 6.48 (d. IH), 6.29 (s, IH), 5.43 (s. IH), 
3.79 (s. 3H). 1.85 (s, 3H). 1.23 (s. 3H). 1.17 (s. 3H); 

Anal, calcd for C27H24F3NO2: C. 71.82; H, 5.35; N, 3.10. Found: C. 71.73; H. 5.44; N. 
3.05. 

Example 22 

2.5-dihvdro-10-methoxv-5-f4-medinxvphenvn-2 2 4-rri methvl-1H- 
fnhenzonvrannn.4-nquinnlinft 
Example 2B and anisole were processed as in Example 2C to provide the desired 
compound. 

MS (DCI/NH3) m/z 4 14 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.00 (d, IH). 7.04 (d. 2H). 6.90 (dd. IH). 6.78 (dd. 
2H). 6.70 (dd. 2H), 6.60 (dd, IH), 6.41 (dd, IH), 6.18 (s. IH). 5.37 (s. IH). 3.79 (s. 
3H). 3.65 (s, 3H), 1.83 (s. 3H), 1.22 (s, 3H). 1.13 (s. 3H); 
HRMS calcd m/z for C27H27NC)3: 413.1991 (M+H)+. Found: 413.1987. 

Example I'i 

5-f3-ChlorODhenvn-2.5-dihvdro-10-methnxv-2.2.4 . trimethvl-lH.rnhen7npvrannn.4- 

Klquinoliine 

Example IF and 3-chlorophenylmagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
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MS (DCUNHs) m/z 418 (M+H)+; 

IH NMR (300 MHz, DMSO.d6) 5 8.01 (d. IH). 7.23-7.12 (m, 4H). 6.90 (dd, IH). 6.77 
(s, IH). 6.70 (d. IH), 6.55 (dd. IH), 6.44 (dd. IH), 6.18 (d, IH), 5.38 (s, IH). 3.79 (s, 
3H), 1.84 (s, 3H), 1.22 (s, 3HX 1.15 (s, 3H); 

HRMS calcd m/z for C26H24NO2CI: 417.1496 (M+H)+ Found: 417,1490. 

Examnlft 2d 

2,5-dihvdro-10-mcthoxv-2.2.4-trimerhvl-5-n-mftfhvip henvlVlH-rnhen^^ 

flqmnoling 

Example IF and 3*methylphenylmagne5ium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 

IH NMR (300 MHz, DMSOde) 5 7.94 (d, IH). 7.01-6.91 (m. 4H), 6.84 (dd, IH), 6.66 
(s, IH), 6.62 (d, IH), 6.48 (dd, IH), 6.38 (dd, IH), 6.11 (d, IH), 5.31 (d, IH), 3.72 (s, 
3H). 2.10 (s. 3H), 1.78 (d. 3H), 1.15 (s, 3H), 1.09 (s, 3H); 

Anal, calcd for C28H27NO2: C. 81.58; H, 6.85; N, 3.52. Found: C, 81.23; H, 7.18; N, 
3.36. 

Exmpplg 25 

(^V2,^dihYdro-10-methoxv>2.2,4>trimethvN5-nhenvUlH^rnh en2op^ 

f3.4>flquinQline 

Enantiomer of Example 1. 
Spectral data are identical to Example 1. 
[oc1d = + 85.1; 

Retention time = 1 1.68 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 

gxamplg 26 

(£>2.5-dihvdro-10>methoxv-2.2.4-trimethv1-S-nhenvU1H.r nbenzopv™ 

flQuinoline 

Enantiomer of Example 1. Spectial data are identical to Example 1. 
[a]D = -84.9; 

Retention time = 15.27 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 
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Example 27 

5-f3.5-dimethvlnhenvn-2.5-dihvdro-in-mftthnTv- ? .2.4-trimi.fhy| . 
lH-rnhenzopvranor3.4-nquinrtliiM', 
Example IF (0.052 g, 0.162 mmol) in TEiF (5 mL) was cooled to 0 °C. treated 
diopwise with 0.38 M 3,5-diinethyIphenyl magnesium bromide in dimethylether (4.4 mL, 
1.68 mmol). wanned to room temperature, stined for 14 hours, partitioned between 
saturated NH4CI and ethyl acetate, and extracted with ethyl acetate. The extract was washed 
wiA brine, dried (MgSQ4). fUteied, and concentrated. The residue was purified by flash 
chromatogr^hy on silica gel with a gradient from 10-25% ethyl acetaie/hexanes to provide 
the desired iactol. 

The lactol (0.043 g, 0.101 mmol) was dissolved in dichloromethane (7 mL). treated 
with ttietfaylsilane (0.16 mL. 1.01 mmol), cooled to 0 °C, treated with BF3 OEt2 (0.12 mL, 
1.01 mmol). wanned to room temperature, stirred for 19 hours, and treated with NaHC(>3. 
and extracted with etfiyl acetate. The extract was washed with brine, dried (MgS04). and 
concentrated. The residue was purified by flash chromatography on silica gel widi 5-10% 
ethyl acetate/hexanes to provide the desired compound. 
MS CDCI/NH3) m/z 412 (M+H)+; 

»H NMR (300 MHz, DMSO-de) S 8.00 (d. IH). 6.92 (t. IH). 6.78 (m. 3H). 6.70 (d, IH). 

6.69 (s. IH). 6.56 (dd, IH). 6.47 (dd. IH). 6.19 (d. IH). 5.39 (s. IH). 3.79 (s. 3H). 
2.11 (s, 6H), 1.85 (s, 3H), 1.22 (s. 3H). 1.15 (s. 3H): 

AnaL calcd for C28H29NO2: C. 81.72; H. 7.10; N. 3.40. Found: C. 81.59; H. 7.54; N. 
3.16. 

Example 2S 

5-f4-ch»oronhenYl)-2.5-dihvdro- 1 0-methoxv-2.2.4-trimPthvi- 1 H-ri ihe,nrnpvr;.nnr^ d. 

flquinoline 

Example IF and 4-chlorophenyhnagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 418 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 8.01 (d, IH), 7.24 (q, 4H), 6.92 (t, IH), 6.76 (s. IH). 

6.70 (d, IH). 6.57 (d, IH). 6.43 (d. IH). 6.24 (br s. IH). 5.20 (br s. IH), 3.79 (s, 3H). 
1.83 (s. 3H), 1.24 (s. 3H), 1.14 (s, 3H); 

Anal, calcd for C26H24NO2CI: C. 74.72; H, 5.79; N, 3.35. Found; C. 74.73; H. 5.68; N. 
3.29. 

Example 29 

5-f3.4-diinethvlnhenvlV2.5-dihvdm.in-m^rh o xv-2 2 4-trifnPthyi. 
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Example IF and 3.4-dimethylphenylmagnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 

MS(DCI/NH3)m/z412(M+H)+; ,^ ^ , ot^ATRMim 

IH NMR (300 MHz, DMSO-de) 5 7.98 (d. IH). 6.94 (s. IH). 6.82 (q. 2H). 6.78 (d, IH). 
6.67 (d. IH), 6.53 (d. IH). 6.42 (d, IH). 6.17 (s. IH). 5.37 (s. IH). 3.78 (s. 3H). 2.08 
(s 6H), 1.84 (s. 3H). 1.22 (s, 3H), 1.14 (s. 3H); 

AiiaL calcd for C28H29O2NO.5H2O: C. 79.97; H. 7.19; N, 3.33. Found: C 79.94; H. 
7.25; N, 2.98. 

f sample 30 

^ - f^nnnrnnhe w lV^ ^-HihvHrn-in.mPthoTv-? ? 4-tiim r ThYl-1H-f nirn7npYTT»nor3.4- 

f]criinnline 

Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
11 to provide the desired compound. 
MS (DCI/NH,) m/z 402 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.03 (d. IH). 7.16 (m. 2H), 7.03 (t, 2H). 6.88 (t. IH). 
6.71 (s, IH), 6.68 (d, IH). 6.55 (d, IH), 6.41 (d, IH). 6.22 (s. IH), 5.38 (s, IH), 3.79 
(s, 3H). 1.82 (s. 3H). 1.23 (s, 3H), 1.14 (s. 3H). 

F.Tiimple31 

^ p ^ l^^ ^fffifl""'^""^^'^^^^"^''"^"-?' V<1ihvdro-10-mrThoxY-2 . ? 4-Trim6thvl- 

1H-f11h-n7"rv^""^^ 4-flnHinoline 
Example 2B and 4-nuorophenylmagnesium bromide were processed as in Example 

1 1 to provide the desired compound. ^ „^ / j 1 

IH NMR (300 MHz, DMSO-d6) 5 8.02 (d, IH), 7.98 (s. IH), 7.00 (s. IH). 6.93 (d, IH). 
6.75 (d. IH), 6.59 (d, IH), 6.49 (d, IH), 6.38 (s, IH), 5.46 (s, IH), 3.79 (s, 3H). 1.87 
(s, 3H). 1.21 (s, 3H). 1.19 (s. 3H); 

HRMS calcd m/z for CzgHzsOzFfiN: 519.1633 {M+H)^ Found: 519.1646; 

AnaL calcd for C28H23N02Ffi-1.25H20: C, 62.05; H, 4.74; N, 2.58. Found: C, 61.96; a 

4.70; N, 2.35. 

F,XCTipl6 32 

(_ V«^-n , s.Hirhi ^rnph..nviv2.s-dihvriro-lO-methoyy-??4-TriniftthYl-lH. 

Enantiomer of Example 19. 
Spectal data are identical to Example 19. 
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[a]D = - 208.0; 

Retention time = 6.89 minutes on a Regis (R Jl)-Whelk01 Kromasil 4.6x250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichlorometfaane:ethanol; 
Flow rate: 1 mL/minute. 

Example 

f+V5-f3.5-dichloronhenvlV2^-dihvdTtv lQ-methnx v-2.2d-trimftthy1-1 H- 

rnbgnzQPYranof3,4-flqnino]infi 
-Enantiomer of Example 19. Spectal data are identical to Example 19. 
[a]D = + 210.7; 

Retention time = 8.63 min on a Regis (R,R)-Whelk01 Kromasil 4.6 x 250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
Flow rate: 1 mL/minute. 

Example 

5-f 3,5'difluQronhen vl V2.S-dihvdro- 1 0-methox v-2- 2.4-trimeth v1- 
lH-rnhen2onvranor3.4-flquinoline 
Example 2B and 3^-difluorophenylmagnesium bromide were processed as in 
Example 11 to provide the desired compoimd. 

IH NMR (300 MHz, DMSOde) 5 8.01 (d. IH). 7.05 (m. IH). 6.93 (t. IH). 6.79 (s, 3HX 
6.71 (d, IH), 6.59 (9, IH), 6.50 (d, IH), 6.30 (s, IH), 5.43 (s, IH), 3.81 (s, 3H), 1.87 
(s, 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

HRMS calcd m/z for C26H23O2F2N: 419. 1697 (M+H)+. Found: 419. 1702; 

Anal, calcd for C26H23O2F2N.O.5H2O: C, 72,88; H, 5.65; N, 3.27. Found: C. 72.62; H, 

5.58; N, 3.06. 

g7^an>p?g 35 

2.5-dihvdro>10-methQxv-2.2-4-N-tetraniethvl-N-phenvl- 
lH-rnbenzQpvranQn.4-flquinolin-5-amine 
Example IF and N-methylaniline were processed as in Example 2 to provide the 
desired compound. 

MS (DCI/NH3) m/z 306 (M-NMePh)*; 
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»H NMR (300 MHz, DMSO-dg) 6 8.03 (d, IH). 7.25 (t, 2H), 7.08 (m, 2H), 6.99 (t. IH), 
6.86 (s, IH). 6.80 (t, IH). 6.70-6.65 (m, 2H), 6.41 (d. IH). 6.26 (br s. IH), 5.39 (br s, 
IH). 3.87 (s. 3H). 2.47 (s, 3H). 1.74 (s. 3H), 1.24 (s. 3H), 1.11 (s. 3H). 

5 Example 36 

M2J-dihvdrD-lQ-methoxv-2.2.4-trimftthvl-S-f2-pmpenvlV1H-rnhenznpvranor3-4- 

flgmnoling 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 
ethanol/hexanes to provide the desired compound. 
10 [a]D = -1-8 (c 1.2, CHCI3): 

MS (DCI/NH3) m/z 348 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.96 (d. IH), 7.07 (t. IH). 6.71 (d, IH). 6.60 (d. IH). 
6.52 (d, IH), 6.12 (br s, IH), 5.82 (m, IH), 5.76 (dd. IH), 5.44 (br s, IH), 5.01 (m, 
2H), 3.86 (s. 3H), 2.44 (m, IH), 2.20 (m, IH), 2.16 (s, 3H). 1.17 (s, 3H), 1.16 (s, 3H); 
15 Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 9.34; H, 7.00; N, 
4.07. 

E?tample37 

( -t-Va^-dihvdm- 1 0-methnx v-2.2.4-trimethvl-5-f 2-pmpe nvn- 1 H-rnhenrnpvranor3.4- 

20 flgmnoKne 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 

ethanol/hexanes to provide the desired compound. 

[a]D= +2.l(c 1.1. CHQa); 

MS (DCI/NH3) m/z 348 (M+H)+; 
25 IH NMR (300 MHz, DMSO-de) 5 7.96 (d. IH). 7.07 (t, IH). 6.71 (d, IH), 6.60 (d, IH), 

6J2 (d. IH), 6.12 (br s, IH), 5.82 (m, IH), 5.76 (dd, IH), 5.44 (br s, IH), 5.01 (m. 

2H). 3.86 (s. 3H). 2.44 (m, IH), 2.20 (m, IH), 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C23H25NO2: C. 79.51; H, 7.25; N, 4.03. Found: C, 79.29; H. 7.01; N, 

3.92. 

30 

Example 38 

2.5-dihvdro-10-methoxv-2-2.4-trimethvl-lH-rnhenznpvrannr3.4-nqiiino1ine 
Example 2B and triethylsilane were processed as in Example 2 to provide the desired 
compound. 
35 MS (DCI/NH3) m/z 308 (M+H)+; 
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»H NMR (300 MHz. DMSOde) 5 7.82 (d. IH). 7.05 (t. IH). 6.72 (dd, IH). 6.58 (d. 
IH), 6.57 (dd, IH). 6.13 (d. IH). 5.39 (t, IH), 5.10 (s. 2H). 3.84 (s, 3H), 2.02 (d, 3H). 
1.18 (s, 6H): 

AnaL calcd for C2oH2iN02-0.1H20: C, 77.69; H. 6.91; N, 4.53. Found: C, 77.60; H, 
7.15; N, 4.33. 

Exampte 39 

4-f2^-dihvdrO-10-methoxv-2.2.4-trimethvl-l H-rnhenznpvranon.4-flqiiinnlin- 

5-vlVN.N-dimethvlhen7t>namin« 
Example 2B and NJ^-dimethylaniline were processed as in Example 2 to provide 
the desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

»H NMR (300 MHz. DMSO-dfi) 5 7.98 (d, IH). 6.95 (d, 2H). 6.88 (t, IH), 6.57 (d, IH). 
6.64 (s, IH), 6.53 (m. 3H). 6.39 (d. IH), 6.14 (d, IH), 5.35 (s, IH), 3.79 (s, 3H). 2.80 
(s, 6H), 1.84 (s, 3H), 1.21 (s, 3H), 1.13 (s, 3H): 

Anal, calcd for C28H30N2O2 O.25H2O: C. 78.02; H, 7.13; N, 6.50. Found: C. 78.29; H. 
7.38; N. 6.01. 

Example 40 

2.5-dihvdro-10-niethoxv-2.2.4-trimRthvl-S -f.S-TiiethnTv.2.»hiffnvl>- 
~ lH-rilbenzopvranon. 4-flquinnlinPi 
Example 2B and 2-methoxytbiophene were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 420 (M+H)+; 

IH NMR (500 MHz, DMSO-dg) 5 7.98 (d, IH). 6.97 (d. IH), 6.73 (s. IH). 6.67 (d. IH). 
6.63 (d. IH). 6.46 (d. IH). 6.20 (d. IH). 6.18 (s. IH), 5.96 (d, 4H). 5.39 (s, IH), 3.82 
(s. 3H), 3.72 (s, 3H). 1.98 (s, 3H), 1.21 (s, 3H). 1.13 (s. 3H); 

Anal, calcd for C25H25NO3S: C. 71.57; H. 6.01; N, 3.34. Found: C, 71.54; H. 5.99; N, 
3.17. 

E^tample 41 

2.5-dihvdro-10-methoxv.2.2.4-trimftthvl..S-f'>-prnpvl- 2-thienvl->- 
lH-rnhen7onvranor3.4-nqiiinnliiii. 
Example 2B and 2-propyIthiophene were processed as in Example 2 to provide the 
desired compound. 
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IH NMR (300 MHz, DMSO-de) 5 8.01 (d. IH). 6.95 (t, IH), 6.84 (s, IH), 6.67 (d. IH), 
6.61 (d, IH), 6.51 (d, IH), 6.46 (d. IH), 6.41 (d, IH), 6.18 (m, IH), 5.39 (s, IH), 3.82 
(s. 3H). 2.59 (t, 2H). 1.96 (s, 3H), 1.50 (h. 2H). 1.20 (s, 3H), 1.14 (s. 3H). 0.83 (t, 
3H); 

HRMS calcd m/z for C27H29NO2S: 431.1919 (M+H)+. Found: 431.1911. 

Example 42 

2.5-dihYdrO-10-methoxv-2.?..4-trimethvl-S-r4.n-niorpholi n vnnhenvn- 
1 H-f nhftn7npyrapnr-j.4-flquinoline 
Example 2B and 4-phaiylmoipholiiie were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 469 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.00 (d, IH). 7.00 (d, 2H). 6.92 (t, IH). 6.76 (d, 2H), 
6.68 (d. 2H). 6.55 (d, IH). 6.40 (d, IH). 6.16 (m, IH). 5.36 (s, IH), 3.79 (s, 3H). 3.62 
(m, 4H), 3.05 (m. 4H). 1.81 (s, 3H). 1.22 (s. 3H). 1.13 (s, 3H): 
AnaL calcd for C30H32N2O2 O.5H2O: C, 75.45; H, 6.96; N, 5.87. Found: C, 75.46; H, 
6.69; N. 5.31. 

E7tamplg43 

l-f2,5-dihvdrO-10-mftthoxv-2.2.4-frimethvl-lH-rniv>nzopvrann n.4-nqiiinn1in- 

5-vn-l.:^-dimethv1.2-hutannne 
Example 2B and (2,2-dimethyl-l-methylenepropoxy)trimethylsilane were processed 
as in Example 2 to provide die desired compound. 
MS (DCWJHa) m/z 406 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.95 (d, IH). 7.04 (t, IH), 6.71 (d, IH), 6.60 (d, IH). 
6.41 (d. IH). 6.33 (d, IH), 6.15 (br s, IH), 5.43 (s, IH), 3.87 (s, 3H), 3.26 (m, IH), 
2.36 (m. IH), 2.13 (s. 3H). 1.16 (s. 3H). 1.15 (s, 3H), 0.89 (s, 9H); 
Anal, calcd for C26H31NO3 O.33H2O: C, 75.90; H, 7.76; N, 3.40. Found: C, 75.91; H, 
8.17; N. 3.62. 

E^tamplg 44 

2.5-dihvdm-10-methoxv-2.2.4-trimethvl-lH-rnhen7.opvrannn 4- n Quinnline-S-carhonitrile 
Example 2B and cyanotrimethylsilane were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 333 (M+H)+; 
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JH NMR (300 MHz, DMSO-dfi) S 7.96 (d. IH). 7.20 (t, IH). 6.89 (d, IH). 6.84 (s. IH), 
6.74 (d, 8H), 6.73 (d, IH). 6.46 (s, IH). 5.51 (s. IH), 3.90 (s. 3H). 2.22 (s. 3H), 1.29 
(s. 3H), 1.09 (s, 3H); 

Anal, calcd for C2iH2oN202-0.25H20: C, 74.87; H. 6.13; N, 8.31. Found: C. 75.00; H, 
5 6.23; N. 8.34. 

Example 45 

1-f2.5-dihvdiip-10-methoxv-2.2.4-trimftthvT.1H.ri1heny.opvranor^.4-flq..inn1in. 

5-yl)-2-pn>panone 

10 Example 2B and 2-(triinediylsiloxy>pn^ne were processed as in Example 2 to 

provide the desired compound. 

»H NMR (300 MHz, DMSO-de) 5 7.96 (t. IH), 7.04 (t, IH.), 6.71 (d, IH), 6.58 (d, IH). 
6.48 (d. IH). 6.20 (dd. IH), 6.16 (s, IH). 5.4 (s. IH), 3.87 (s, 3H). 2.91 (q. IH). 2.16 
(s, 3H). 2.04 (s, 3H), 1.15 (d, 6H); 
15 HRMS calcd m/z for C23H25O3N: 363. 1834 (M+H)+ Found: 363. 1843; 

Anal, calcd for C23H25NO3.O.33H2O: C, 74.79; H, 7.00; N, 3.79. Found: C. 74.77; H, 
7.14; N, 3.67. 

Example 46 

20 methvl 2.5-dihvdro- 1 0-methoxv-2.2.4-trimethvl- 1 H.rilheny.opvrannn.4-nqiiinoline. 

Example 2B and l-methoxy-l-(/err-butyldiniethyIsiloxy)ethylene were processed as 
in Example 2 to provide the desired compoimd. 
MS (DCI /NH3) m/z 380 (M+H)+; 
25 IH NMR (300 MHz, DMSO-dg) 5 8.01 (d, IH), 7.11 (t, IH), 6.78 (d, IH). 6.66 (d, IH), 
6.53 (d, IH), 6.27 (d, IH), 6.22 (s, 2H). 5.52 (s, IH), 3.93 (s. 3H), 3.67 (s. 3H), 2.70 
(dd. IH). 2.64 (d, IH). 2.27 (s. 3H). 1.22 (d, 6H): 

Anal, calcd for C23H25O4N-0.5H2O: C. 71.12; H, 6.75; N, 3.61. Found: C. 71.46; H, 
6.81; N, 3.45. 

30 

Example 47 

2-f2.5-dihvdro-lQ-methoxv-2.2.4-trimethvl-1H-rnhftn yopvranor3.4-n quinnlin- 

5-vTV 1 -phenvlftthannnpi 
Example 2B and I-phenyI-l-(trimethylsiloxy)ethyIene were processed as in Example 
35 2 to provide the desired compound. 
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IH NMR (300 MHz. DMSO-dfi) 5 8.01 (d. IH). 7.72 (d. 2H), 7.59 (t, IH). 7.40 (t, 2H), 
6.93 (t. IH). 6.70 (d. IH), 6.61 (d. IH), 6.43 (d. IH). 6.25 (d, IH). 6.18 (s. IH). 5.44 
(s, lEI), 3.90 (s, 3H), 3.66 (q, IH), 2.95 (d, IH). 2.16 (s. 3H), 1.16 (s. 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+. Found: 425.2005. 

Example 4« 

H2-<cMommftthvl)-2-nror>envn-2.S-dihvdro-10.methoxv-2.2 .4-triiTififhvi- 

lH-rnhenzonvrannn.4.flqiiinftllnft 
Example 2B and 2H:Moiometliyl-3-trimediylsilyl-l-propene were processed as in 
Example 2 to provide the desired compound. 

IH NMR (300 MHz. DMSO-de) 5 7.96 (d, IH), 7.03 (t. IH), 6.69 (d, IH). 6.59 (d, IH), 
6.44 (d. IH), 6.15 (s, IH), 5.96 (dd, IH), 5.45 (s, IH). 5.27 (s. IH). 4.95 (s, IH). 4.17 
(q. 2H). 3.87 (s. 3H). 2.55 (d, IH), 2.26 (dd, IH). 2.20 (s. 3H). 1.15 (d. 6H); 
HRMS m/z calcd for C24H26O2CIN: 395.1652 (M+H)+ Found: 395.1645; 
AnaL calcd for C24H26O2C1NO.333H2O: C. 71.73: a 6.69; N. 3.49. Found: C, 71.71; 
H. 6.32; N. 3.35. 

Example 49 

2.5-dihYdrQ- l Q-methOXV-2.2.4-trimftrhv1.f.methvlpn»»-lH-rnhen7npvr a nnr^4-f|qtiinnlin.^^ 

5-Dronanol. acetafft fastwrt 
Example 2B and 2-[(triniethylsilyl)methyl]-2-propen-l-yl acetate were processed as 
in &cample 2 to provide the desired compound. 

»H NMR (300 MHz. DMSO-de) 5 8.02 (d. IH). 7.10 (t. IH). 6.75 (dd. IH). 6,65 (d. 

IH), 6.50 (d, IH). 6.18 (s. IH), 5.98 (dd. IH). 5.51 (s. IH). 5.16 (s. IH). 4.98 (s. IH), 

4.48 (q, 2H), 3.93 (s, 3H). 2.25 (s, 3H). 1.22 (s. 6H); 

HRMS calcd mJz for C26H29O4N: 419.2097 (M+H)+ Found: 419.2095; 

Anal, calcd for C26H29O4NO.25H2O: C. 73.65; H, 7.01; N. 3.30. Found: C. 73.83; H, 

6.91; N. 3.20. 

Example 50 

2.5-dihydro-lQ-methoxv-2.2.4-trimethvl-5.r4.mi.thvlphP n vn-lH-rilhenzopvninor3.4- 

flquinolinp. 

Example IF and 4-methylphenyImagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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IH NMR (300 MHz. DMSO-de) « 8.00 (d, IH). 7.02 (q, 4H). 6.89 (t. IH), 6.72 (s. IH). 
6.69 (d. IH), 6.55 (d. IH). 6.41 (d, IH). 6.18 (br s, IH). 5.37 (br s, IH). 3.79 (s. 3H). 
2.18 (s. 3H). 1.83 (s. 3H). 1.23 (s, 3H), 1.14 (s, 3H); 

AnaL calcd for C27H27NO2: C. 81.58; H. 6.85; N. 3.52. Found: C. 81.56; H. 7.25; N. 
3.29. 

Example SI 

S-n-fluoro-4-methvlnhenvlV2.,S-dihvrff^l0.methn»v.^? .4-trimft^^^ 
lH-rnhenzonvrflnnn4-flqiiinAli»,ft 

Example 2B and 3-flaon>-4-methylphenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
MS (DCI/NH3) m/z 416 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.01 (d. IH). 7.11 (t. IH). 6.95-6.84 (m. 3H), 6.74 (s. 
IH). 6.71 (d. IH). 6.57 (d. IH), 6.46 (d, IH), 6.23 (s. IH), 5.39 (s, IH), 3.79 (s, 3H). 
2.11 (s, 3H). 1.85 (s. 3H), 1.22 (s. 3H). 1.14 (s. 3H); 

AnaL calcd for C27H26NO2F: C. 78.05; H. 6.31; N. 3.37. Found: C. 77.80; H, 6.51; N, 
3.06. 

Example 52 

S-f3-bromQPhenvi V2.5-dihvdro-l 0-methoxv-2.2. 4.triniethvl. l H-n ih^n^^pyrannp 4. 
- flqwinoling 

Example IF and 3-bromophenylmagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d, IH), 7.36 (m, IH), 7.30 (m. IH), 7.17 (m. 
2H), 6.93 (t, IH), 6.79 (s. IH), 6.72 (d, IH). 6.58 (d, IH). 6.48 (d, IH). 6.24 (br s. 
IH). 5.41 (br s. IH). 3.80 (s. IH). 1.85 (s. 3H). 1.23 (s. IH). 1.16 (s. IH). 

Example 53 

2.5-dihvdrO-10-methoxv-2.2.4-trimethvl-S-fnhenvlm ethvn.lH.rnhenzopvranon.4- 

flquinQline 

Example 2B and benzybnagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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IH NMR (300 MHz. DMSO-dfi) S 8.02 (d, IH), 7.31 - 7.18 (m, 3H), 7.12 (m. 3H). 6.75 
(d. IH), 6.63 (d, IH). 6.46 (d, IH). 6.15 (d, IH). 5.93 (dd, IH), 5.43 (s. IH). 3.89 (s. 
3H). 2.98 (dd. IH). 2.74 (dd. IH). 2.23 (s. 3H), 1.16 (s. 3H), 1.15 (s. 3H); 
Anal, calcd for C27H27NO2-0.25H2O: C. 80.67; H. 6.89; N. 3.48. Found: C, 80.78; H. 
7.08; N. 3.26. 

Examplp. S4 

2 . 5-dihYdrn-l(Vmprthnyv-2.2.4-trimethvl-5-nmnvl-lH-riihen7^pvrano n .4-n 

Example 2B and propylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 350 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d, IH). 7.05 (t. IH), 6.69 (d. IH), 6.58 (d, IH), 

6.54 (d. IH). 6.10 (d. IH). 5.70 (m, IH). 5.44 (s. IH), 3.85 (s, 3H), 2.16 (s. 3H), 1.70 

(m, IH), 1.43 - 1.31 (m. 3H). 1.16 (s. 3H). 1.14 (s, 3H), 0.83 (t, 3H); 

AnaL calcd for C23H27NO2: C. 79.05; H. 7.79; N. 4.01. Found: C. 78.76; H, 7.86; N, 

3.84. 

Example 55 

5-f4-fluoror)henvn-2 S-rtihydro- 1 0-met hoxv-2.2.4-trimethyl- 

lH-rnbgn7:opYiranor3.4-flqwinoline 
Example 2B and 4-fluorophenyImagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

IH NMR (300 MHz. DMSO-de) S 7.99 (d. IH). 7.11 (d, IH), 6.92 (m. 2H). 6.71 (s, 
IH), 6.68 (s, IH), 6.55 (d. IH), 6.43 (d, IH), 6.21 (s, IH). 5.39 (s. IH). 3.99 (s. 3H). 
2.11 (s. 3H), 1.84 (s. 3H), 1.22 (s. 3H). 1.14 (s. 3H); 
HRMS calcd m/z for C27H26O2NF: 415.1948 (M+H)+. Found: 415.1947. 

Example 56 

5-f3-fluoroDhenv1V2.5-dihvdro.lO-methoxv-2.2 .4-trimethvl-lH-fnhenzr>pvranor3.4- 

flquinoline 

Example 2B and 3-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

»H NMR (300 MHz. DMSO-de) 5 8.03 (d, IH), 7.22 (q. IH). 6.90 (m, 4H). 6.78 (s, 
IH), 6.73 (d. IH). 6.56 (d, IH), 6.46 (d. IH). 6.24 (s, IH). 5.40 (s. IH). 3.79 (s. 3H). 
1.85 (s, 3H). 1.20 (s. 3H). 1.15 (s. 3H): 

HRMS calcd m/z for C26H24O2NF: 402.1869 (M+H)+. Found: 402.1865; 
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AnaL calcd for C26H2402FN-2.25H20: C. 70.65; H. 6.50; N, 3.17. Found: C. 70.56; H. 
6.18; N. 2.83. 

Example 57 

2.S-dihYdro-10-lliethoxv-2.2.4.5-tfttramethvl. 1 H-r 1 1 henzonvrannr^.4-na»innlin>. 

Example 2B and methylmagnesium iodide were processed as in Example 11 to 
provide the desired compound. 

»H NMR (300 MHz, DMSO-de) 5 7.91 (d. IH). 7.02 (8. IH). 6.67 (d. IH). 6.54 (s. IH). 

6.52 (d, IH). 6.08 (s. IH). 5.87 (q, IH). 5.43 (s, IH). 3.85 (s. 3H). 2.16 (s. 3H). 1.25 
(d. 3H). 1.18 (s. 3H). 1.13 (s. 3H); 

HRMS calcd m/z for C21H23O2N: 321.1729 (M+H)+ Found: 321.1728. 

faamnle 58 

2.5-dihvdrO- 1 (Vmethoy V-2.2.4-trimethvl-5-f l -mPthyWh yl y 1 H-n 1h>»nTopvninon.4- 

flquinoHnft 

Example 2B and 2-propylmagnesium chloride were processed as in Example 1 1 to 
provide the desired compound. 

»H NMR (300 MHz. DMSO-de) S 7.99 (d. IH). 7.03 (t, IH), 6.57 (d. IH). 6.45 (d. IH), 

6.53 (d, IH), 6.18 (s, IH). 5.45 (s. IH). 5.31 (d. IH). 3.85 (s. IH), 2.16 (s, 3H), 1.79 
(m, IH). 1.30 (s. 3H), 1.01 (s. 3H). 0.93 (d. 3H), 0.62 (d. 3H); 

HRMS calcd m/z for C23H27O2N: 349.2042 (M+H)+ Found: 349.2041. 

Examplft SQ 

2.5-dihvdro- 10-mRthoxv-2.2.4-trimethvl-5-r2-niftthv l nronvn.l H- 
r 1 lbenzoDvranor3.4-flqiiinnlme 
Example 2B and sec-butylmagnesium chloride were processed as in Example 1 Ito 
provide die desired compound. 

IH NMR (300 MHz, DMSO-de) S 7.93 (d, IH). 7.03 (t. IH). 6.67 (d, IH), 6.51 (q, 2H), 
6.08 (s, IH). 5.77 (dd. IH). 5.43 (s. IH). 3.85 (s. 3H). 2.18 (s. 3H). 1.72 (m, 2H). 1.76 

(d, 6H). 0.86 (d. 3H). 0.74 (d. 3H); 

HRMS calcd ra/z for C24H29C)2N: 363.2198 (M+H)+. Found: 363.2208; 

Anal, calcd for C24H29NO2: C. 79.30; H, 8.04; N, 3.85. Found: C. 79.63; H. 7.83; N, 

3.89. 

Example 60 

5-ethvl-2.5-dihvdro-10-methoxv-2.2.4.trimPrhvl-lH.rnhenropvmnnn.4- 

flqHinolinft 
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Example 2B and ethylmagnesium bromide were [uocessed as in Example 11 to 
provide the desired compound. 
MS (DCI/NH3) m/2 336 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.92 (d, IH). 7.03 (t, IH). 6.67 (d, IH), 6.54 (t, 2H), 
6.10 (s. IH). 5.55 (dd. IH). 5.44 (s. IH). 3.84 (s, 3H). 2.16 (s. 3H). 1.63 (m. IH). 1.44 
(m. IH), 1.15 is, 6H), 0.84 (t. 3H): 

Anal, calcd for C22H2502N-2^5 H2O: C. 77.73; H. 7.56; N, 4.12. Fomid: C. 77.95; H, 
7.60; N. 4.07. 

Example 61 

2.5-dihvdro- 1 0-methoxv-?, ? 4-trimethvl-1 H-n lheny.npyra n or^.4-nqiiinnlini..S. 

carhoximidic acid ethvl cAttT 
A solution of Example 44 (0.040 g. 0.120 mmol) in ethanol (5 mL) was cooled to -5 
"C, saturated with hydrogen chloride gas, stirred for 10 minutes at -5 °C, stined 14 hours at 
room temperature, neutralized with NaHCOa. and extracted with diediyl ether. The attract 
was dried (Na2S04), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 379 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 7.95 (d. IH), 7.32 (s. IH). 7.05 (t, IH). 6.69 (t. 2H). 
6.61 (d, IH). 6.22 (s. IH). 6.14 (s. IH), 5.44 (s, IH). 3.92 (m. 2H), 3.82 (s, 3H), 2.06 
(s, 3H). 1.20 (s, 3H). 1.12 (s, 3H). 1.02 (t. 3H). 

Example 62 

2.5-dihvdrQ-10-methoxv-2.2.4-trimethvl-r-methv1enft lH-nihen7npvrannr3.4-nquinoline- 

5-propanpl 

A solution of Example 49 (0.060 g, 0.143 mmol) in 1:1 methanol/water (lOmL) 
was treated with K2CO3 (0.080 g, 1.0 mmol), stirred for 24 hours at room temperature, 
neutralized with 10% HCl. and extracted with ethyl acetate. The extract was wasted with 
brine, dried (MgS04). filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25% dichloromethane/ethyl acetate to provide the desired 
compound. 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d, IH). 7.72 (d. 2H). 7.59 (t, IH). 7.40 (I, 2H), 
6.93 (t, IH), 6.70 (d. IH). 6.61 (d. IH), 6.43 (d, IH). 6.25 (d. IH). 6.18 (s, IH), 5.44 
(s. IH). 3.90 (s, 3H), 3.66 (q, IH), 2.95 (d. IH). 2.16 (s. 3H). 1.16 (s. 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+. Found: 425.2005. 

Example 63 



-108- 



wo 99/41256 



PCT/US99/03127 



2.S-dihYdro-10-niethoyv-2.? 4 N N-nentamethvl-lH-rnhftnzn p vrannn ^f|quinftlinP..^- 

acetamide 

Example 46 was hydrolyzed with lithium hydroxide in THF to provide the 
cone^nding acid which was then coupled to N^-dimethylamine with l-(3- 
dimethylaminopropyI)-3-ediylcaibodiimide to provi(fe the desired compow^ 
IH NMR (300 MHz. DMSO-de) 5 7.94 (d, IH). 7.04 (t, IH). 6.70 (d. IH), 6.59 (d. IH). 
6.46 (d. IH), 6.26 (d. IH). 6.15 (s. IH), 5.44 (s. IH), 3.86 (s, 3H), 2.88 (q, IH). 2.81 
(s. 3H). 2.55 (s, 3H). 2.25 (s, IH), 2.19 (s, 3H), 1.15 (s. 6H); 
HRMS calcd m/z for C24H28O3N2: 392.2100 (M+H)+ Found: 392.2104; 
Anal, calcd for C24H28N2O3: C, 73.44; H 7.19, 7.35; N, 7.14. Found: C. 73.17; H, 7.19; 
N. 6.85. 

Example 64 

2.5-dihYdm-10-merhoxv-2.2.4.N.N-pentamethvl-1H.rnhen7^pv rannn>l-n«]mnn1in#>. 

5-ethanamine 

A solution of Example 63 in diethyl ether was reduced at room temperature with 
lithium aluminum hydride to provide the desired compound. 

JH NMR (300 MHz, DMSO-de) 5 7.93 (d, IH). 7.03 (t, IH). 6.68 (8. IH), 6.54 (t. IH), 
6.12 (s, IH), 5.76 (dd, IH), 5.44 (s, IH), 3.85 (s, 3H), 2.18 (s. 3H). 2.05 (s, 6H), 1.18 
(s. 3H), 1.14 (s. 3H); 

HRMS m/z calcd for C24H30O2N2: 378.2307 (M+H)+ Found: 378.2307. 

Example 65 

N-CYClOnronvl-2.5-dihvdro- 1 0-merhnxv-2.2.4-trimpt hvl- 1 H-r 1 1henzopvranor3.4- 

flQuinoline-5-acetamide 
Example 46 and cyclopropyhnethylamine were processed as in Example 63 to 
provide the desired compound. 

IH NMR (300 MHz, DMSO-de) 5 7.94 (d. IH), 7.70 (d, IH), 7.03 (t, IH), 6.68 (d, IH), 
6.58 (d. IH), 6.43 (d,). 6.23 (dd, IH). 6.13 (s, IH), 5.43 (s, IH), 3.85 (s, 3H), 2.51 (m, 
2H), 2.07 (d, IH), 2.03 (s, 3H). 1.17 (s. 3H), 1.13 (s. 3H), 0.60 (m. 2H), 0.31 (s, 2H); 
HRMS m/z calcd for C25H28O3N2: 404.2100 (M+H)+. Found: 404.2092. 

Example 66 

2.5-dihvdro-in-methoxv-2.2.4-trimethvl.S-0..pmpvnvn.lH .rnhenznpvrannr3.4- 

flquinnline 

Example 2B and 2-propynyfanagnesium bromide were processed as in Example 1 1 
to provide the desired compound 
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»H NMR (300 MHz, DMSO-dg) 5 7.97 (d, IH), 7.06 (t, IH). 6.71 (d, IH), 6.56 (q. 2H), 
6.16 (s. IH). 5.88 (q. IH), 5.44 (s. IH), 3.86 (s. 3H), 2.82 (q, IH). 2.41 (q, IH). 2.19 
(s. 3H). 1.16 (s, 3H); 

HRMS m/z calcd for C23H23O2N: 345.1729 (M+H)+. Found: 345. 1738. 

Example 67 

5-f2.5-dihvdrn-10-methoxv-2-2.4-triTne.th vl- 1 H-F 1 Ihenzonvrannr^ 4-f1quinnlin-5- 

vn-2f5m-fiiranftfift 

Example 2B and 2-trimethylsiloxyfuran were processed as in Example 2C to provide 
the desired compound. 
MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.11 (d. IH), 7.13 (dd. IH). 6.75 (d. IH). 6.72 (d, 

IH), 6.64 (d. IH). 6.37 (d, IH), 6.25 (dd. IH), 6.23 (d. IH). 5.83 (d, IH), 5.47 (s. IH), 

5.12 (dd. IH), 3.87 (s, 3H), 2.03 (s, 3H), 1.30 (s, 3H). 1.09 (s, 3H); 

AnaL calcd for C24H23NO4: C, 74.02; H. 5.95; N, 3.60. Found: C, 73.89; H. 5.94; N, 

3.51. 

Example 68 

5-f3-bwtcnyD-2.5-dihdvro-10-methoxv-2.2.4-trimethvi-iH-ri ihenropvranor3.4. 

flquinoline ~ 
Example 2B and 3-butenyhnagnesium bromide were processed as in Example 11 to 
provide the desired compound. 
MS (DCI/NH3) na/z 362 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.94 (d. IH). 7.05 (t, IH), 6.68 (d, IH), 6.58 (d. IH), 
6.57 (d. IH), 6.10 (s. IH). (5.78 (dddd, IH). 5.65 (dd. IH), 5.44 (s. IH). 5.00 (dd, 
IH), 4.93 (dd, IH), 3.85 (s. 3H), 2.16 (s. 3H), 2.10 (m. 2H), 1.78 (m, IH). 1.45 (bm, 
IH). 1.16 (s. 3H), 1.14 (s. 3H): 

HRMS calcd m/z for C24H27NO2: 361.2042 (M+H)+. Found: 361.2039. 

Example 69 

2 . 5-dihYdro-10-methoxy-2.2.4-triniethvl-1H-rnhen7.onvrnnor3.4-fiquinoiin e .5.pmpanoi 
Example 2 (52.0 mg. 0. 15 mmol) in THF (4 mL) at 0 "C was treated dropwise with 
0.5M 9-BBN (600 \sL, 0.30 mmol), stirred overnight at room temperature, cooled to 0 "C, 
treated sequentially with 2.5M NaOH (400 piL. 1.0 mmol). and 30% H2O2 (250 jiL), 
stirred for 2 hours at room temperature, partitioned between 1:1 ethyl acetate/water, and 
extracted with ethyl acetate. The extract was washed with brine, dried (Na2S04), filtered. 
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and concentrated. The residue was purified by flash chromatography on sUica gel with 30% 
ethyl acetate/hexanes to provide the desiied compound. 
MS (DCI/NH3) ra/z 366 (M+H)+; 

m NMR (300 MHz. DMSO-dfi) S 7.94 (d. IH). 7.05 (t. IH). 6.68 (d. IH). 6.58 (d. IH). 
6.53 (d. IH). 6.10 (s. IH). 5.70 (dd, IH). 5.44 (s. IH). 4.36 (t. IH). 3.85 (s. 3H). 3.33 
(m. 2H). 2.16 (s. 3H). 1.40-1.75 (bm. 4H). 1.17 (s. 3H), 1.14 (s. 3H): 
HRMS calcd m/z for C23H27NO3: 365.1991 (M+H)+. Found: 365.1991 

Example 70 

lQ-ethvl-2.5-dihvdm.2.2 4-rrim^^hyl.5-phenvl.1 H .fnhftnyi>pvrannn4.f]qnin n» 

Example TOA 

Example 3C (0.208 g, 0.493 mmol) and tetraethyltin (0.444 g. 1.89 mmol) were 
combined with (13-bis(diphenylphosphino)fenocene)palIadium(ID- 
chloride dichloromethane (0.039 g, 0.047 mmol) in l-methyl-2-pyrroUdinone (3 mL) at 
80 °C for 16 hours and concentrated to provide the desired compound. 
MS 

Example 70 

1 0-etllV]-2.5-(1lhY(lrO-7?4-trimethvl-5.nhenvl.lH.rnhPn^n p vrannn4-nq .nnr.1inA 
_ Example 70A was processed as in examples IF. IG, and 1 to provide the desired 
compound. 

MS (DCI/NH3) m/z 382 (M+H)+; 

IH NMR (300 MHz, DMSO) 6 7.37 (d, IH). 7.21-7.16 (m. 5H). 6.85. (dd, IH). 6.75 (s. 
IH), 6.73 (dd, IH). 6.68 d, IH), 6.58 (dd, IH). 6.21 (s. IH). 5.39 (s, IH), 3.02-2.75 
(m, 2H). 1.79 (s, 3H), 1.24 (s. 3H), 1.15 (s, 3H), 1.15 (m. 3H); 
HRMS calcd for C27H27NO: 381.2093 (M+H)+ Found 381.2096. 

Example 71 

2 . 5-dihyrirO-? ? 4 10-rrtramfttnvl.5-nhenvl-1H-ri1h.»nzonvrannr-^ 4-flqninnlinP 
Example 3C and tetramethyltin were processed as in Example 70 to provide the 
desired compound. 
MS (DCI/NH3) m/z 368 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.44 (d, IH), 7.21-7.12 (m. 5H), 6.82 (dd. IH). 6.74 
(d. IH), 6.71 (s, IH), 6.69 (dd, IH), 6.59 (dd, IH). 6.21 (s. IH). 5.39 (s, IH), 2.51 (s, 
3H), 1.80 (s, 3H). 1.25 (s, 3H), 1.16 (s. 3H); 

HRMS calcd m/z for C26H25NO: 367.1936 (M+H)+. Found: 367.1931. 
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Example 72 

5-r3.5-dichlomnhenvn-10-ethvl-2.5-rtihvHro.2.2A-trim<.rhY»-lH- 
n1henzopvrannn.4-f|f|iiinn|jnf. 

Example 70A and 3.S-dichloiDphenyImagnesiiim brcMnide were processed as in 
examples IG and 1 to provide the desired compouid. 
MS (DCI/NH3) m/z 450 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.43 (d. IH), 7.43 (t, IH), 7.18 (d, 2H). 6.91 (dd. 
IH). 6.80 (dd, IH). 6.78 (d, IH), 6.72 (s, IH). 6.62 (dd, IH), 6.35 (s. IH), 5.42 (s. 
IH), 3.15-2.75 (m. 2H). 1.79 (s, 3H), 1.27 (s, 3H), 1.14 (s, 3H). 1.13 (t, 3H); 
HRMS calcd m/z for C27H25NOCI2: 449.1313 (M+H)+. Found: 449.1330. 

Example 73 

5-f3.5-dichlnmphf!nv]V2S-dihvrlro-2.2.4-M-t etramethvl- 
lH-rilhen»mvranor3.4-nqiiinolin-in-flminft 




Example 73A 

Example 3C and 3,5-dichIorophenylmagnesium bromide were processed as in 
Example 72 to provide the desired compound. 
MS (DCI/NH3) m/z 539 (M+H)+ 

Example 73 

S-f3.5-dichlorophenvn-2.5-dihvdm- 2.2.4.N-tetramethvl- 
lH-rnbenzonvninQr3.4-flquinolin-10-amine 
Example 73A was processed as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 451 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.91 (d. IH). 7.45 (dd, IH). 7.20 (m, 2H). 6.83 (dd. 
IH). 6.75 (d. IH). 6.71 (s. IH). 6.22 (dd. IH). 6.18 (s. IH). 6.17 (dd. IH). 5.57 (d. 
IH). 5.44 (s. IH). 2.65 (d, 3H), 1.85 (s. 3H), 1.24 (s. 3H). 1.15 (s, 3H); 
HRMS calcd m/z for C26H24N2OCI2: 450. 1266 (M+H)+ Found: 450. 1 267. 

Example 74 
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5-f3.5-dich1oronhpnvn-7 5-dihvrtm-9 -y 4-trimethvi-Nr-r 2-nmTv>nvivm. 

nihenropvrannf^ 4-nnm""'in-in.ainin/. 

Example 73A and aUylamine were processed as in Example 3 to provide the desired 
compound. 

MS (DCI/NH3) m/z 477 (M+H)*; 

»H NMR (300 MHz, DMSO-de) S 7.99 (d, IH), 7.49 (dd, IH). 7.27 (d. 2H). 6.82 (dd. 
IH). 6.77 ( d. IH). 6.75 (s, IH), ). 6.25 (dd, IH). 6.21 (s, IH), 6.20 (dd, IH). 5.95- 
5.86 (m. IH), 5.69-5.65 (m, IH), 5.48 (s, IH), 5.18-5.12 (m, IH), 5.11-5.06 (m, IH), 
3.78-3.70 (m. 2H), 1.88 (s, 3H), 1.30 (s, 3EI), 1.20 (s. 3H); 
HRMS calcd m/z for C28H26N2OCI2: 476.1422 (M+H)+. Found: 476.1428. 

ExamplB7S 

2.S-dihvdrQ-2.2.4-trimethvl-5-nhRnvl-lQ-r2-pmpvny l oxv^-m-rnhi;nTnpvrannf'<4- 

flquinoline 

Example 7 and propargyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DCI/NH3) m/z 408 (M+H)+: 

»H NMR (300 MHz. DMSO-de) 8 1.12 (s, 3H), 1.23 (s. 3H). 1.83 (s. 3H). 3.59 (t. IH,). 
4.81 (d, 2H), 5.39 (br s, IH), 6.19 (br s, IH). 6.47 (d, IH), 6.61 (d, IH). 6.71 (d, IH), 
6.78 (s. IH), 6.90 (t, IH), 7.14-7.22 (m, 5H). 8.02 (d, IH); 

Anal, calcd for C28H25NO2: C, 82.53; H. 6.18; N, 3.44. Found: C, 82.64; H 6.31; N, 
3.38. 

Example 76 

2 . 5-dihYdro-2.2.4-trimP.thvl-5-nhenvl-IO-r2-nrnnf.nv1 o xvV1H-rnh«nznpvranon.4- 

flquinoline 

Example 7 and allyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DC!) m/z 410 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 1.15 (s, 3H). 1.23 (s. 3H). 1.84 (s, 3H). 4.51-4.64 (m. * 
2H). 5.26 (dq, IH). 5.39 (br s. IH). 5.40 (dq. IH). 6.12 (ddt, IH). 6.21 (br s, IH). 6.44 
(dd, IH). 6.55 (dd. IH), 6.69 (d. IH). 6.77 (s. IH), 6.88 (t. IH). 7.15-7.24 (m, 5H), 
8.06 (d, IH); 

HRMS calcd m/z for C28H27NO2: 409.2042 (M+H)+ Found: 409.2039. 

Example 77 
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2 . 5siihYdrn-2.2.4-trimftThvl-5-f2-pronenvlVlH-rni^n7;npvrarinnd-fl^mn>^t,i,,^^ 

10-methannl 

A solution of Example 4 (32 mg, 0.085 mmol) in dichloromethane (3 mL) undo- 
argon, at -78* C, was treated dropwise with dlisobutylaluniinum hydride (1.0 M) in 
cyclohexanes (0.400 mL, 0.40 mmol), warmed to 0 *C for 3.5 hours, treated with 
Rochelle's salt, separated, and extracted with ethyl acetate. The extract was dried (MgSCXi), 
filtered, and concentrated. The residue was implied to two 10 x 20 cm, 0.25 mm thick silica 
gel plates which were eluted three times with hexane, then ethyl acetate/hexanes (10:90). 
Hie product band was scraped off and extracted with ethyl acetate to provide die desired 
compound. 

MS (DCIWH3) m/z 348 (M+H)+; 

IH NMR 5 7.47 (d, IH), 7.14 (m. 2H). 6.80 (dd, IH). 6.64 (d, IH). 6.17 (m, IH), 5.81 
(ddm. IH), 5.73 (dd. IH). 5.46 (m, IH), 5.32 (dd, IH). 5.02 (dm, IH). 4.94 (dm. IH). 
4.62 (m, 2H). 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s. 3H), 1.16 (s, 3H): 
HRMS Calcd m/z for C23H23NO2: 347.1885 (M+H)+ Found: 347.1897. 

Example 78 

2.5-dihvdrO-2.2.4-trimethvl-5-(2nronenv]VlH-rnhen7np vranon.4-nquinoline-10- 

carboxvlic add 

Example 74 and chlorotiis(triphenylphosphate)riiodium(I) chloride were ^ocessed 
as in Exampfe 3 to provide the desired compound. 
MS (DCiyNHa) m/z 437 (M+H)+: 

iH NMR (300 MHz, DMSO-de) 5 7.91 (d. IH), 7.44 (dd. IH), 7.19 (d, 2H), 6.74 (d, 
IH). 6.70 (s, IH). 6.69 (dd, IH), 6.26 (dd, IH). 6.22 (s, IH), 6.11 (dd. 1.0 Hz, IH), 
5.43 (s. IH), 5.15 (s, 2H), 1.84 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 79 

5-f3.5-dichloronhftnvlV10-ethoxv-2.S-dihvdrn-2- 2.4-trimethvl-m- 
rnhenzopvrannr3.4-nqiiinnliii«'. 
Example 9A and 3.5-dichlorophenylmagnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI) m/z 466 (M+H)+; 

>H NMR (300 MHz, DMSO-dg) 6 8.10 (d, IH), 7.46 (t, IH), 7.13 (d. 2H). 6.95 (dd. 
IH), 6.81 (s, IH), 6.72 (d, IH), 6.60 (d. IH). 6.51 (d. IH), 6.32 (d. IH). 5.44 ( s, IH), 
3.99-4.12 (m. IH), 1.87 (s. 3H), 1.37 (t, 3H). 1.23 (s, 3H), 1.20 (s, 3H): 
HRMS calcd m/z for C27H25NO2CI2: 465. 1262 (M+H)+. Found 465. 1277. 
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Examplft »0 

5-(3.5-dichlorODhenvn-2.5-dihvdro.2.2.4-trim«.rhvl-tH.fl] henznpvran»n.4-nnninolin-in- 

£i 

Example 7A and 3.5-dichlorobenzylmagnesium bromide were processed as in 
examples 7B and 7 to provide the desired compound. 
MS (DCI) m/z 438. 440 (M+H)-*-; 

IH NMR (300 MHz. DMSO-de) 5 9.79 (s. IH), 8.18 (d, IH). 7.44 (t, IH), 7.12 (dd, 
2H). 6.79 (d, IH), 6.77 (s. IH), 6.73 (d, IH), 6.45 (d. IH). 6.28 (dd. IH). 6.23 (d. IH). 
5.43 (s, IH), 1.87 (d. 3H), 1.22 (s, 3H), 1.16 (s. 3H); 
HRMS calcd m/z for C25H21CI2NO2: 437.0949 (M+H)+. Found: 437.0955. 

E«»mple«l 

S-f3J-dichlQrDDhenvl)-2.5-dihvdrn-2.2.4-trimethvl.1 H -rnhftnzopvrannr^.4.n^iiinnlin- 

10-vnmethvlcarhonate 
Example 80 and methylchI(HX)formate were processed as in examples 7B and 7 to 
provide the desired compound. 
MS (DCI/NH3) m/z 496 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 7.58 (d, IH), 7.45 (t, IH). 7.24 (m, 2H). 7.02 (t, IH), 
6.82 (s. IH). 6.80 (dd. IH). 6.75 (dd. IH). 6.74 (d. IH). 6.48 (s. IH). 5.43 (s, IH). 
3.79 (s. 3H). 1.79 (s. 3H), 1.25 (s. 3H). 1.13 (s. 3H); 

Anal, calcd for C27H23NO4C12 C. 65.33; H. 4.67; N. 2.82. Found: C, 65.12; H. 4.55. N, 
2.79. 

Example 82 

2.5-dihvdro-2.2.4-trimethvl-5-f?-pronenvn.lH- ri1hftn7npvrnnnn4-flqiiinolin-in-nl 
Example 7A and allylmagnesium bnnnide were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 334 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 9.77 (s. IH). 8.10 (d. IH), 6.88 (t. IH). 6.58 (d. IH). 
6.53 (d. IH), 6.35 (d. IH). 6.05 (s. IH). 5.89-5.72 (m, 2H), 5.44 (s. IH). 5.03 (d. IH). 
4.99 (d, IH), 2.50-2.40 (m, IH), 2. 25-2.18 (m, IH), 2.16 (s, 3H). 1,16, (s. 3H), 1.15 
(s. 3H): 

HRMS calcd m/z for C22H23NO2: 333.1729 (M+H)+ Found 333.1734. 

Examplfi 83 

10-fbromodifluoromethoxv)-2S-dihvrn.2?^.t r imethvl.5-f2-propenvI>-lH- 
r 1 1 henzopyrannr-^ 4-nqtiinnlinft 
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Example 82 and dibromodifluoromethane were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCUNHi) m/z 462 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 7.60 (d. IH), 7.21 (t, IH). 7.0 (m, IH). 6.95 (dd. IH), 
6.64 (d, IH), 6.35 (s. IH). 5.89-5.76 (m. 2H). 5.46 (s. IH). 5.04 (dd. IH). 4.96 (dd, 
IH). 2.55-2.44 (m. IH). 2.33-2.25 (m, IH). 2.18 (s. 3H), 1.19. (s. 3H). 1.17 (s. 3H); 
HRMS calcd m/z for C23H22F2N02Bn 461.0802 (M+H)+. Found 461.0815. 

Example 84 

f3-f2.5-dihYdrO-10-methQXV-2.:?4-triinethvl-1H - rnbenzopvranof:^.4.fl^iiinnlin. 

5-vl)Dhenvn methvlcarhnnate 
Example 13 and methylchlorofonnate were processed as in Example 10 to provide 
the desired compound. 
MS (DCI/NH3) m/z 458 (M+H)+; 

iH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH), 7.25 (t. IH), 7.12 (d. IH), 7.01 (q, IH). 

6.90 (q. 2H). 6.78 (s. IH), 6.72 (d. IH), 6.57 (q. IH), 6.44 (q, IH). 6.20 (d, IH). 5.39 

(s. IH). 3.80 (s. 3H), 3.63 (s. 3H), 1.83 (s, 3H), 1.22 (s. 3H). 1.16 (s, 3H); 

Anal, calcd for C28H27NO5: C, 73.50; H. 5.94; N, 3.06. Found: C, 73.63; H. 6.20; N, 

2.86. 

Example 85 

2.5-dihvdro- 1 0-methnxv-S-r3-methnx vnhenvn-2.2.4-trimethvl- 
lH-rnhen7npvranor3.4-flquinnline 
Example 13 and methyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

JH NMR (300 MHz. DMSO-de) 5 8.01 (d. IH). 7.13 (t. IH). 6.92 (t. IH). 6.75-6.67 (m. 
5H). 6.57 (dd. IH). 6.46 (dd. IH). 6.20 (d. IH). 5.39 (s. IH). 3.80 (s. 3H), 3.63 (s. 
3H). 1.88 (s. 3H). 1.22 (s. 3H). 1.16 (s. 3H): 

Anal, calcd for C27H27NO3: C. 78.42; H. 6.58; N. 3.38. Found: C. 78.58; H. 6.55; N. 
3.23. 

Example 86 

2.S-dihvdro-10-methoxv-2.2.4-trimethvl-5.r't-r:>-pr onenvloxvYhftnvn- 
lH-rnhenzonvranor3.4-nqiiinnlin>» 
Example 13 and allyl br(Mnide were processed as in Example 14 to provide the 
desired compound. 
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MS (DCI/NH3) m/z 440 CM+H)+; 

IH NMR (300 MHz. DMSO-dfi) 5 8.02 (d. IH). 7.13 (t, IH). 6.92 (t. IH). 6.78-6.67 (in. 
5H). 6.56 (d, IH). 6.46 (d. IH), 6.20 (d. IH). 5.95 (m. IH). 5.40 (s. IH). 5.31 (dd, 
IH). 5.21 (dd. IH), 4.42 (d. 2H). 3.80 (s, 3H). 1.86 Cs. 3H). 1.23 (s. 3H). 1.16 Cs. 
3H); 

AnaL calcd for C29H29NO3: C. 79.24; H. 6.64; N. 3.18. Found: C, 78.87; H, 6.46; N, 
3.07. 

Example 87 

2.5-dihvdrO-10-methoxv-?.?4-trifnethvl.S.r-^-fnhp,nv1tn Rthnxv->ph'^ny1]- 
1 H-r 1 lh<>n7f.pvranor3.4-nqiiinr>linp. 

Example 13 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCIZNH3) m/z 490 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 6 8.06 (d, IH), 7.40 (m, 5H). 7.18 (t, IH). 6.97 (t. IH), 

6.90-6.85 (m, 2H). 6.80-6.74 (ra, 3H). 6.62 (d. IH). 6.48 (d. IH), 6.24 (d. IH). 5.45 (s, 

IH). 5.03 (d, 2H), 3.85 (s. 3H), 1.92 (s. 3H). 1.29 (s, 3H), 1.21 (s. 3H); 

Anal, calcd for C33H31NO3: C. 80.95; H. 6.38; N, 2.86. Found: C, 80.81; H, 6.24; N, 

2.96. 

Examnle 88 

5-r3-fcvclonmnvlmethnxvVhPnyn.2.5.dihvHn>.in-inftthnTv-- ?.2.4-triinpriivl. 
lH-rnhenznnvrannr3-4-naiiinnline 

Example 13 and cyclopropylmethyl bromiode were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 454 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.01 (d. IH). 7.12 (t. IH). 6.92 (t. IH). 6.74-6.68 Xm. 
5H), 6.55 (d. IH). 6.46 (d, IH). 6.20 (s, IH). 5.39 (s, 3H), 3.79 (s. 3H). 3.66 (d. 2H). 
1.86 is, 3H), 1.23 (s, 3H). 1.16 (s, 3H), 1.12 (m, IH). 0.50 (q. 2H). 0.24 (q. 2H); 
Anal, calcd for C30H31NO3: C. 79.44; H. 6.88; N. 3.08. Found: C. 79.12; H. 6.72; N, 
2.99. 

Example 89 

2.5-d<hVClrP-in-m>'thoxv-2.2.4-trimethvl-5-R-r 7..('l-niperiHmvl'>ethnxv1phenv1- 
lH-rnhenzonvrannr:^.4-nQuinnlinft 
Example 13 and l-(2-chloroethyl)piperidine were processed as in Example 14 to 
provide the desired compound. 
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MS (DCI/NH3) m/z 5 1 1 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.01 (d, IH), 7.12 (t. IH), 6.92 (t, IH), 6.77-6.68 (m, 
5H). 6.57 (d. IH), 6.46 (d. IH). 6.20 (d. IH). 5.39 (s. IH). 3.91 (t. 2H). 3.80 (s. 3H), 
2.55 (t, 2H). 2.35 (b. 4H), 1.92 (s. 3H), 1.46 (b. 4H), 1.36 (b. 2H), 1.22 (s. 3H), 1.16 
(s,3H); 

AnaL calcd for C33H38N2O3-0.5H2O: C. 76.27; H. 7.56; N. 5.39. Found: C, 76.26; H. 
7.38; N, 5.28. 

Examnle 90 

5-f3-hexvloxvnhBnvn-7.. 5-dihvdrn- 1 0-inethnxv-2.2. 4-trimerhvl- 
lH-rnhen7:onvranor3.4-nquinft1inft 
Example 13 and hexyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 484 (M+H)+: 

»H NMR (300 MHz, DMSO-de) 5 8.01 (d, IH). 7.09 (t, IH), 6.92 (t. IH). 6.75-6.67 (m, 
5H). 6.56 (dd. IH). 6.46 (dd. IH), 6.18 (d. IH). 5.40 (s. IH). 3.81 (t. 2H). 3.79 (s. 
3H). 1.87 (s, 3H). 1.60 (m, 2H), 1.36-1.23 (b, 6H), 1.22 (s, 3H). 1.16 (s, 3H). 0.86 (t, 
3H); 

HRMS calcd m/z for C32H37NO3: 483.2773 (M+H)+. Found: 483.2776. 

Examnle 91 

5-r3-f2.4-dinitronhenoxv)nhenvn-2.5-dihvdro-in-methoxv.2.2.4-trimethvl- 

lH-rnhen7nnvrannn.4-nqiiinnlmft 
Example 13 and l-£luoro-2,4-dinitrobenzene were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) ra/z 566 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 8.87 (d, IH), 8.38 (dd, IH), 7.88 (d, IH), 7.40 (t, 
IH). 7.20-7.08 (m, 2H). 7.20-7.08 (m. 2H). 6.81 (s, IH). 6.72 (d, IH), 6.68 (d, IH), 
6.62 (d. IH). 6.46 (dd. IH). 6.24 (d. IH). 5.40 (s. IH), 3.78 (s. 3H). 1.90 (s, 3H), 1.19 
(s. 3H), 1.13 (s, 3H); 

Anal, calcd for C32H27N3O7: C. 67.95; H. 4.81; N. 7.42. Found: C. 68.20; H. 5.05; N. 
7.20. 

Example 92 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl.5- r3-f2-propvnvloxvVhenvl1- 
1 H-r 1 1hen7onvrnnnr3.4.nqiiinnlinf> 



-118- 



wo 99/41256 



PCT/US99/03127 



Example 13 and propargyl bromide were processed as in Example 14 to provide die 
desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.00 (d. IH). 7.13 (t, IH). 6.92 (t, IH), 6.80-6.68(m. 
5H), 6.56 (d. IH), 6.48 (d, IH), 6.18 (d. IH). 5.39 (s. IH). 4.67 (d. 2H), 3.80 (s. 3H), 
3.50 (t. IH). 1.87 (s. 3H), 1.23 (s, 3H), 1.16 (s. 3H); 

Example Q-^ 

3- f 2.S-dihYdm- 1 0-mffthQXV-2.2.4-frimedlvl- 1 H-r 1 1henTonvrannr-^ 4-nqiiino1iii- 

5-vl')Dhenol 4-mftthv]hen7£nes»lfn nate festert 
Example 13 and p-toluenesulfonyl chloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 554 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.99 (d. IH). 7.47 (d, 2H), 7.36 (d. 4H). 7.22 (t, IH), 
7.13 (d, IH), 6.97 (t, IH), 6.85-6.78 (m, 2H), 6.70 (d. IH), 6.68 (s, IH), 6.59 (dd. IH). 
6.37 (dd, IH), 6.24 (d. IH), 5.39 (s, IH), 3.80 (s, 3H), 2.43 (s, 3H), 1.74 (s. 3H), 1.24 
(s, 3H). 1.18 (s, 3H); 

Anal, calcd for C33H31NO5S: C, 71.58; H, 5.64; N, 2.52. Found: C. 71.49; H, 5.75; N, 
2.40. 

Example 94 

4- f2.5-dihvdro-10-methoxv-2.2.4-rrimethvl-1H-rnhenzopvranor 3.4.flquinnlin- 

S-vllphennlncetate fasmrt 
Example IF and 4-methoxymethoxyphenyl bromide were processed as in examples 
12A-C to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H)+; 

»H MMR (300 MHz, DMSO-de) 5 8.02 (d, IH). 7.19 (d. 2H), 6.99 (d, 2H). 6.91 (t, IH), 

6.79 (s. IH). 6.71 (d. IH), 6.58 (d, IH). 6.46 (dd, IH). 6.21 (d, IH). 5.39 (s. IH). 3.79 

(s, 3H). 2.19 (s. 3H), 1.83 (s. 3H). 1.22 (s. 3H). 1.15 (s. 3H); 

Anal, calcd for C28H27NO4: C, 76.16; H. 6.16; N. 3.17. Found: C. 75.79; H. 6.24; N. 

3.03. 

Exnmple 95 

4-(2.5-dihvdro- 1 0.methnxv-2,:3 4-trimethvl- 1 H-F 1 Ihenznpvranof :^.4-nquinnlin- 

S-yltphenQ l 

Example 94 was processed as in Example 13 to provide the desired compoimd. 
MS (DCI/NH3) m/z 400 (M+H)+; 
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IH NMR (300 MHz, DMSO-de) 5 9.29 (s, IH), 8.05 (d. IH), 7.00 (d. 2H). 6.95 (t, IH). 
6.74 (d, 2H), 6.72 (s, IH), 6.63-6.58 (m. 3H), 6.44 (dd, IH), 6.15 (s, IH), 5.41 (s, 
IH), 3.83 (s, 3H), 1.90 (s, 3H). 1.28 (s, 3H), 1.20 (s. 3H); 

Anal, calcd for C26H25NC)3: C, 78.17; H, 6.30; N, 3.50. Found: C, 78.59; H. 6.20; N. 
3.12. 

Example 96 

2.5-dihvdro-l(>-mf,thoxv-2.2.4-trifnethvl-5-rr4-(-methvlthio^methoxv1phenvn- 

1 H-rnhen«mvranon.4-flquinnline 
Example 95 was processed as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/z 460 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d. IH), 7.17 (d, 2H), 6.90 (t, IH), 6.82 (d, 2H), 

6.72 (s. IH), 6.69 (d, IH), 6.56 (d, IH), 6.42 (d, IH), 6.17 (s, IH), 5.38 (s, IH), 5.16 

(s, 2H), 3.80 (s, 3H), 2.11 (s, 3H), 1.85 (s 3H), 1.23 (s, 3H), 1.16 (s, 3H); 

Anal, calcd for C28H29NO3S: C, 73.17; H, 6.35; N, 3.04. Found: C, 72.86; H, 6.62; N, 

2.69. 

Example 97 

r4-f2.5-dihYdn>-ia-methoxv-2.2.4-frimethvl-lH-rnhenTnpvranor3.4-flquinolin. 

5-vnphenvn dimethylcarhamate 
Example 95 and dimethylcarbanoylchloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 471 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.01 (d, IH), 7.15 (d, 2H), 6.98 (d, 2H), 6.90 (d, IH). 
6.76 is, IH). 6.70 (d. IH), 6.57 (d, IH). 6.44 (d. IH), 6.22 (d, IH), 5.40 (s, IH), 3.80 
(s, 3H). 2.98 (s, 3H), 2.85 (s, 3H), 1.86 (s, 3H), 1.23 (s, 3H), 1.15 (s, 3H). 

Example 98 

2.5-dihvdm-10-methoxv-2.2.4-trimethvl-5-r4-fphenvlme thoxv'>phenvn- 
lH-ri1henzonvranon.4-nqtiinf>linft 
Example 95 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 490 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d. IH), 7.40-7.28 (m, 4H). 7.08 (d, 2H), 6.90 (t, 
IH). 6.84 (d. 2H), 6.72 (s, IH), 6.70 (d, IH), 6.55 (d, IH), 6.41 (d, IH), 6.15 (s, IH), 
5.37 (s. IH). 4.96 (s, 2H), 3.80 (s. 3H). 1.85 (s, 3H), 1.23 (s, 3H). 1.15 (s, 3H); 
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Anal, calcd for C33H31NO3: C. 80.95; H, 6.38; N, 2.86. Found: C. 81.02; H. 6.25; N. 
2.76. 

Example 99 

2.5-dihYdro- 1 0-metho;^Y-2.2.4-triniethvl-5-r?-rmethnTvmftrhnv v>nhenvn-i h. 
mbenzonvranon 4-fiqiiinniinP. 
Example 13 and methoxymethyl chloride were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 444 (M+H)+; 

IH NMR (300 MHz, DMSO-dfi) 5 8.01 (d. IH), 7.14 (t, IH). 6.92 (t. IH). 6.83-6.75 (m. 
4H). 6.70 (d. IH), 6.58 (d. IH). 6.47 (q. IH). 6.21 (s. IH), 5.40 (s. IH). 5.06 (s, 2H). 
3.80 (s. 3H), 3.30 (s. 3H), 1.89 (s. 3H). 1.24 (s. 3H). 1.16 (s. 3H): 
HRMS calcd m/z for C28H29NO4: 443.2097 (M+H)+. Found: 443.2098. 

Example 100 

rf2.5-d i hvdm- IO-fnftthQ?tY-2.2.4-trimethvl-l H-n Ihenznnvrannn d. flquinolin-5- 
vnphenvn l-momhnlineMrhnvy|f^f«. 

Example 13 and morpholine were processed as in Example 15 to provide the desired 
compound. 

MS (DCI/NH3) m/z 513 (M+H)+; 

IH NMR (300 MHz. DMSO-d«s) 5 8.01 (d, IH). 7.22 (t. IH). 7.05 (d. IH). 6.93 (t. 2H). 
6.83 (s. IH). 6.77 (s. IH), 6.71 (d. IH). 6.57 (d, IH), 6.48 (q. IH). 6.23 (d. IH), 5.40 
(s. IH). 3.80 (s. 3H). 3.60 (t. 4H). 3.50 (b. 4H). 1.86 (s. 3H). 1.24 (s. 3H), 1.14 (s, 
3H); 

HRMS calcd m/z for C31H32N2O5: 512.2311 (M+H)+. Found: 512.2328. 

Example 101 

2.5-dihYdn>-10-methoxv-2.2.4-trimethvl-'>-f^-r^methvl5iiilfinvn m ethnxv1phenvn- 
IH-n 1hf-nTnpvran^f:^.4-nqiiinnlinp. 

A solution of Example 14 (12 mg, 0.005 mmol) in methanol (1 mL) at 0 °C was 
treated sequentially with TcOz (1.6 mg, 0.01 mmol) and acetic acid (50 mg, 0.83 mmol), 
stirred at ambient temperature overnight, ueated with saturated NaHCOs and extracted wiUi 
dichlorometiiane. The exttact was washed witii water and brine, dried (MgS04), filtered, 
and concentrated to yield 
MS (DCI/NH3) m/z 476 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (dd, IH), 7.15 (dt, IH), 6.92 (m, 3H), 6.78 (t, 
IH), 6.74 (s, IH). 6.70 (d, IH), 6.58 (d. IH), 6.47 (d, IH), 6.19 (d, IH), 5.40 (d, IH), 
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5.12 (dd, IH). 4.93 (q. IH). 3.79 (d. 3H), 2.57 (d. 3H). 1.87 (d 3H). 1.24 (d. 3H), 1.16 
(d. 3H); 

HRMS calcd m/z for C28H29NO4S: 475.1817 (M+H)+. Found: 475.1819. 

5 Example 102 

Q-r3-f2 . 5-dihYdrO-1(VmPthnxv-2.2.4-trime.thvl-m.ri1hPnznpvrannn4 - flqMi^ 

5-vnpliftnvn ^ct..r 

Example 13 and thlocarbanoyl chloride wen processed as in Example 16 to provide 
the desired compound. 
10 MS (DCI/NH3) m/z 487 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH), 7.22 (t, IH). 7.13 (d, IH). 6.92 (t. IH). 
6.85 (d. IH). 6.78 (s. IH). 6.72 (s, IH), 6.59 (d. IH). 6.57 (d, IH). 6.45 (d. IH), 6.21 
(s. IH). 5.39 (s. IH), 3.80 (s, 3H), 3.29 (s, 3H), 3.22 (s, 3H). 1.86 (s. 3H). 1.24 (s, 
3H). 1.14 (s. 3H). 

Example im 

2.5-dihvdro-10-mftrhoxv-2.2.4-trimethvl-S-f-^ -fmethvlthin'>phenvn-lH. 
rnbenzoDvranon.4-flqiiinftlinP. 

Example IfWA - 
A solution of 3-bromophenylmethoxymethyl ether (3.50 g, 15.0 mmol) in THF 
(150 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexanes, 6.00 mL) over 5 
minutes, warmed to -30 °C, cooled to -78 °C. treated with Example IF in one portion, 
warmed to -40 "C. quenched with saturated NH4CI, wanned to ambient temperature, and 
allowed to settle. The supernatant was decanted and concentrated, and the residue was 
partitioned between water and ethyl acetate. The organic layer was washed sequentially with 
water and brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on 
silica gel with 20-25% ethyl acetate/hexane provided the desired compovmd. 
MS (DCI/NH3) m/z 476 (M+H)+ 

Example 103 

2.g-d i hydro- lQ-methoxv-2.2.4-trimethvi-s-r3-fmethvit h ioVhenvn- 1 h- 

ri]benzopvranor3.4- flquinnlinp. 
A solution of Example 103A (20 mg. 0.042 mmol) and triethylsilane (49 mg. 0.42 
mmol) in dichloromethane (1 mL) at ambient temperature was treated with BF3 0Et2 (60 
mg. 0.42 mmol). stirred for 24 hours, and treated with saturated NaHCOs. The aqueous 
layer was extracted with dichloromethane. and the combined extracts were washed 
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sequentiaUy with IM NaOH and brine, dried (Na2S04). filtered, and concentrated. Flash 
chromatogr^hy of the residue on silica gel with 10-25% ethyl acetate/hexane provided the 
desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 8 8.01 (d. IH). 7.15 (t. IH), 7.05 (s. IH). 7.03 (d. IH). 
6.93 (t. IH). 6.89 (s. IH). 6.74 (s. IH). 6.70 (d. IH). 6.57 (d. IH). 6.46 (d, IH). 6.19 
(d, IH), 5.40 (s. IH). 3.78 (s. 3H). 3.33 (s, 3H), 1.88 (s. 3H). 1.22 (s. 3H), 1.16 (s. 

3H); 

HRMS calcd m/z for C27H27NO2S: 429.1763 (M+H)+. Found: 429.1764. 

Example IfU 

Q-r3-f2 . 5-d i hydro-10-inerhnxv-? 2.4-trimp.thvi.i H-r 1 ihenznp v rannr^ 4-fliM inn1in- 

5-vnnhenv11 methvleflri>nnnfh^-pan» 

Example 95 and methyl thiochlorofomiate were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 474 (M+H)+; 

»H NMR (300 MHz, DMSO-dfi) S 8.00 (d, IH), 7.26 (t, IH), 7.12 (d. IH), 7.01 (q, IH). 
6.89 (t, IH). 6.87 (s. IH), 6.78 (s, IH), 6.72 (d. IH), 6.57 (q, IH). 6.44 (q. IH). 6.20 
(d. IH), 5.39 (s. IH). 3.78 (s. 3H), 2.35 (s, 3H). 1.83 (s. 3H), 1.22 (s. 3H). 1.16 (s. 
3H): 

Anal^calcd for C28H27NO4S: C. 71.01; H. 5.74; N. 2.95. Found: C 70.77; H. 5.74; N, 
2.79. 

Example 105 

f3-f2.5-<iihydrO-10-mfithQXV-2.2.4-trimethv]l-lH-mhenznnvrannf^ 4 -flquinolin-5- 
vl)phenvntriflnoromethnnptsiilfnn.^t>. 

A solution of Example 13 (100 mg. 0.25 mmol). triethylamine (70 uL. 0.5 mmol). 
and 4-dimethylaminopyridine (catalytic) in dichloromethane (10 mL) at -78 'X; was treated 
dropwise with trifluoromethanesulfonic anhydride (50 nL. 0.30 mmol). stined for 30 
minutes at -78 °C, poured into saturated NaHCOs, and extracted with ethyl acetate. The 
extract was washed sequentially with water and brine, dried (Na2S04), filtered, and 
concentrated. The residue was purified by flash chromatography on silica gel with 15-85% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 532 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 8 8.02 (d. IH). 7.44 (t. IH). 7.30 (m. 2H). 7.17 (s. IH). 
6.93 (t, IH), 6.83 (s, IH). 6.71 (d, IH). 6.57 (d, IH), 6.43 (d, IH). 6.28 (d, IH). 5.40 
(s. IH), 3.78 (s, 3H), 1.83 (s. 3H), 1.22 (s. 3H), 1.15 (s, 3H); 
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Anal, calcd for C27H24NO5SF3: C, 61.01; H. 4.55; N. 2.64. Found: C. 61 17- H 4 60- 
N. 2.51. . . . . 



Example Iflfi 

^ 5-r3-f4 . g-<iihYdro-4.4-f1imprhvl-2-oxa7.oivnphenvn-? s.fi { hvrim-in-T^ ^.(h f^; fy- 

2.2.4-trimnrhv1-1H-rnhenTnpyrannf^.4.f1q..inr>l.^f> 

Example 52 (92.9 mg. 0.20 nimol). 2-trimethylstannyl-4.4-diinethyloxazoIine (210 
mg. 0.80 mmol), and [l,r-is(diphenylphosphino)-ferrocene]dichloropalladium(ID (16 mg. 
0.02 mmol) in l-methyl-2-pyrrolidinone (2 mL) were purged with N2, healed at 85 *»C for 3 

10 hours, partitioned between ethyl acetate (50 mL) and saturated KF (30 mL). stirred for 1 
hour, and filtered through a pad of powdered sea sheUs (Celite®). The filtrate was washed 
with water, brine, dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on siKca gel widi 0-30% ethyl acetate/hexanes to provide the desired 
compound. 

15 MS (DCI/NHa) m/z 48 1 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d. IH). 7.64 (d. IH). 7.62 (s. IH). 7.41 (d, IH), 
7.32 (t, IH). 6.92 (t. IH). 6.82 (s. IH). 6.71 (d. IH). 6.56 (dd. IH). 6.47 (dd. IH). 6.25 
(d. IH). 5.40 (s. IH). 4.02 (s. 2H). 3.78 (s. 3H). 1.84 (s. 3H). 1.25 (s. 3H). 1.22 (s. 
6H), 1.16 (s, 3H); 

20 Anal, calcd for C31H32N2O3O.7H2O: C. 75.49; H, 6.85; N, 5.68. Found: C. 75.83; H, 
6.88; N, 5.29. 

Examnlft 107 

ethvl 3-f2.5-dihvdro-10-methoxv-2 ? d-tri m ethvl-lH-rnht>n7^npvranr.f^ A. 
25 flQUinolin-5-vnhen7natft 

Example 106 (48 mg. 0.1 mmol) in 1.5 M sulfuric acid in ethanol (5 mL) was 
refluxed for 16 hours, cooled, poured into saturated NaHCOa. and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na2S04), filtered, and concentrated. 
TTie residue was purified by flash chromatography on silica gel with 30% efliyl 
30 acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 456 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d. IH). 7.76 (m, 2H). 7.48 (d. IH). 7.38 (t. IH). 
6.91 (t. IH). 6.85 (s, IH), 6.72 (d, IH). 6.56 (dd. IH). 6.46 (dd. IH). 6.26 (d. IH). 
5.40 (s, IH). 4.23 (q. 2H). 3.78 (s. 3H). 1.84 (s. 3H). 1.25 (t. 3H). 1.24 (s, 3H), 1.16 
35 (s. 3H): 

HRMS m/z calcd for C29H30NO4: 456.2175 (M+H)+. Found: 456.2175 
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Example in« 

3-r2.5-dihvdro- 10-methoxv-2.2.4-trimethvl- 1 H-r If hi. nznpvrannr'^ A-nguinnlin-S. 

vnhenznic arir^ 

Example 107 (20 mg. 0.04 mmol) and LiOH H20 (16.8 mg. 0.4 mmol) in 1:1:1 
5 THF/metbanol/water (3 niL) was stirred for 48 hours, and concentrated. The residue was 
dissolved in IM NaOH (2 mL), washed with diethyl ether, treated with IM HC! to pH 3, 
and extracted with ethyl acetaie. The extract was dried (Na2S04), filtered, and concentrated 
to provide the desired compound. 
MS (DCI/NH3) m/z428 (M+H)+; 
10 iH NMR (300 MHz, DMSO-de) 5 8.02 (d. IH), 7.73 (m. 2H), 7.46 (d. IH). 7.35 (t, IH), 
6.91 (t. IH), 6.83 (s, IH), 6.71 (d, IH). 6.55 (dd. IH). 6.46 (dd, IH), 6.22 (d, IH). 
5.40 (s, IH), 3.78 (s, 3H). 1.83 (s. 3H). 1.24 (s, 3H), 1.16 (s. 3H); 
Anal, calcd for C27H25NO4: C. 72.86; H, 5.89; N. 3.28. Found: C. 72.89; H. 6.00; N. 
2.94. 

Example 109 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-5-r'^-mpfh vl-5-f2.pmpenvnphRnvn. 

lH-rnbenzopvranor3.4-fl quinoline 
Example 52 and allyltributyltin were processed as in Example 16 to provide the 
20 desired compound. 

MS (DCI/NH3) m/z 438 (M+H)+; 

IR NMR (300 MHz, DMSO-de) 5 7.99 (d. IH), 6.91 (t. IH). 6.80 (m, 3H), 6.70 (s. IH), 
6.68 (d, IH), 6.56 (dd, IH), 6.44 (dd, IH), 6.16 (d. IH). 5.78 (ddt. IH). 5.39 (s. IH). 
4.94 (dq. IH), 4.88 (dq, IH). 3.78 (s. 3H). 3.17 (d. 2H). 2.13 (s, 3H), 1.86 (s, 3H). 
25 1.22 (s. 3H). 1.16 (s. 3H); 

Anal, calcd for C30H31NO2: C, 82.35; H, 7.14; N, 3.20. Found: C, 81.99; H. 7.14; N, 
2.98. 

Example 110 

30 l-r3-f2.S-dihvdro-10-methoxv-2.2 4.trimethvl-lH.rilh en2npvrannr3.4-nqiiinnlin-5-vn-5- 

methvlphenyllethannne 
Example 52 and tributyl(l-ethoxyvinyI)tin in dichloroethane (20 mL) was treated 
with silica gel (1.0 g) and formic acid (10 drops), heated to 40 for 6 hours, treated with 
water, and extracted with ediyl acetate. The extract was washed with brine, dried (MgS04). 
35 filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5-10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H)+; 
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»H NMR (300 MHz. DMSO-dg) 8 8.01 (d. IH). 7.61 (s. IH). 7.51 (s, IH). 7.28 (s. IH), 
6.92 (t. IH). 6.80 (s. IH), 6.72 (d, IH), 6.56 (dd. IH). 6.49 (dd. IH). 6.24 (in. IH). 
5.40 (s, IH). 3.78 (s. 3H), 2.44 (s. 3H). 2.26 (s. 3H). 1.84 (s. 3H). 1.23 (s. 3H). 1.16 
(s. 3H). 

Examplft 1 1 1 

3-f2^dihYdrO- 1 n-mPthnXV-2.2.4-f rimethvl- 1 H.r 1 1K.r, ^onvrannr^d-flni.ino1in-S-vn. 

5.trimrthvih«,^^nfmfthnnfTl 
A solution of Example 1 10 (0.022 g. 0.050 mmol) in THF (5 mL) at 0 was 
treated with methylmagnesium chloride (3M in THF. 0.83 ^L), wanned to room 
temperature, stirred for 1 hour, treated with saturated NH^Q. separated, and extracted with 
ethyl acetate. The extract was washed with brine and dried (MgS04), filtered, and 
concentrated to provide the desired compound. 
MS (DCI/NH3) m/2 456 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 7.98 (d. IH). 7.1 1 (s. IH). 7.08 (s, IH). 6.91 (t, 8H). 
6.78-6.63 (m. 3H), 6.55 (d. IH), 6.46 (d. IH). 6.18 (ra. IH). 5.39 (s, IH). 4.84 (s. IH). 
3.73 (s. 3H). 2.14 (s. 3H). 1.88 (s. 3H). 1.24 (s. 3H), 1.23 (s. 3H). 1.22 (s, 3H). 1.16 
(s. 3H). 

Examnle 1 1?. 

5-r3-f2-foranvl)Dhenv11-? S-dihvdm-in-m^f h n^v-2 ?, 4-trim^thvi. 

JH-rnhen/nnvrannR /1-flquinnlinft 

Bcample 52 and 2-(tributylstannyl)furan were processed as in Example 16 to 
provide the desired compound. 
MS (DCI/NH3) m/z 456, 450 (M+H)+: 

IH NMR (300 MHz, DMSO-dg) 5 8.0 (d. IH), 7.69 (s, IH), 7.48 (d, IH). 7.23 (t. IH). 
7.05 (d. IH). 6.88 (t, IH). 6.81 (s, 2H), 6.70 (d, IH), 6.54 (m, 2H). 6.47 (d. IH). 6.23 
(s. IH). 5.41 (s, IH). 3.78 (s, 3H), 1.88 (s, 3H), 1.24 (s, 3H), 1.16 (s, 3H): 
Anal, calcd for C30H27NO3 H2O: C, 77.07; H, 6.25; N, 3.00. Found: C, 77.27; H. 5.97; 
N. 3.23. 

Examnle m 

2.5-dihYdrp-10-mcthoxv-2.2.4-trimRthvi-5-rvmPfhvi . .s-fiH-pynr.i^din.i-vnph«.nvii. 

I H-r 1 1henznnvranon.4- nqiiinnlin.> 
Example 1 1 and pyrrolidine were processed as in Example 17 to provide die desired 
compound. 
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MS (DCI/NH3) m/z 467 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.97 (d, IH). 6.93 (t. IH). 6.67 (s. IH). 6.67 (d. IH) 
6.56 (d. IH). 6.49 (d. IH). 6.22 (s. IH). 6.14 (m. 3H). 5.39 (s. IH). 3.79 (s. 3H)*304* 
(m. 4H), 2.07 (s. 3H). 1.92 (s. 3H). 1.87 (m. 4H), 1.21 (s. 3H). 1.17 (s. 3H). 

Example 114 

K2.g-dihYdm-1(VmrThnxv-2.2.4-m-methvi-iH.rnhfinrr y vrannn/Uf|q ,^ 

5-methvlV5.N.dimfttlivlh,^-».p»,minff 

Example 1 1 and methylamine were processed as in Example 17 to provide the 
desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

»H NMR (300 MHz, DMSO-de) S 7.98 (d. IH). 6.92 (t. IH). 6.67 (d. IH). 6.61 (s. IH). 
6.56 (d. IH). 6.46 (d. IH). 6.18 (br s. 2H). 6.14 (br s. IH). 6.10 (s. IH). 5.58 (q. IH), 
5.38 (br s, IH). 3.79 (s, 3H), 2.50 (d. 3H), 2.04 (s. 3H). 1.90 (s. 3H), 1.22 (s 3H) 
1.15 (s, 3H); 

Anal, calcd for C28H3oN202-0.5H20: C. 77.21; H, 7.17; N. 6.43. Found: C. 77 65- H 
7.13; N. 5.97. ' ' 



Examnle lis 

3-(2.g-dihYtfro-|fi-nieth07fV-? 2.4-trimethvl-l H-rnhPnrnpvr.nn r:^.4-nn.»nn1.n.<;.yl V<- 

niethvl-N-f2-nronenvnhftn7anii^ff 

Example 1 1 and aHylamine were processed as in Example 17 to provide the desired 
compound. 

MS (DCI/NH3) m/z 453 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.98 (d. IH). 6.92 (t. IH). 6.67 (d. IH). 6.56 (d. H). 
6.45 (d. IH). 6.24 (br s, IH). 6.14 (m. 3H). 5.76 (m. IH). 5.63 (t, IH). 5.37 (br s. IH), 
5.10 (qd, IH). 5.02 (qd. IH). 3.79 (s. 3H). 3.50 (m, 2H). 2.02 (s. 3H). 1.89 (s. 3H), 
1^2 (s. 3H), 1.15 (s. 3H); 

AnaL calcd for C23H25NO2: C. 79.51; H. 7.25; N. 4.03. Found: C. 79.35; H. 7.30; N 
3.89. 



Example 1 \ff 

3-f2.5-dihYdrO- 1 0-mPrhOX V-2.?. 4-trimpth vl- 1 H-r 1 1h^n^ o nvranon 4-nr|ninoli,T- 
g-Vl)-N-(2-methoxvethvlV5-methvlhPn7Pnnmin ^ 
Example 1 1 and 2-methoxyethylamine were processed as in Example 17 to provide 
the desired compound. 
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IH NMR (300 MHz, DMSO-de) 8 7.98 (d, IH). 6.95 (t, IH), 6.65 (d, IH). 6.60 (s. IH), 
6.54 (d, IH), 6.44 (d, IH), 6.22 (s, IH), 6.17 (s. 2H), 6.13 (s, IH), 5.41 (t, lOH). 5.38 
(s, IH), 3.79 (s, 3H). 3.26 (q, 2H), 3.20 (s. 3H0, 2.98 (q, 2H). 2.03 (s, 3H). 1.90 (s, 
3H), 1.22 (s, 3H). 1.15 (s, 3H). 

Example 1 17 

3-f2,S-dihvdro>10-methoxv-2.2.4>trimethvl-lH-rnhenzQpvranor3.4- fl 

5-ylVN-f2-propgnynbcnzgnaminc 
Example 52 and allylamine were processed as in Example 17 to provide the desired 
compound. 

MS (DCI/NH3) m/z 439 (M+H)+; 

IH NMR (300 MHz, DMSO-d6) 5 7.99 (d, IH), 6.91 (t, IH), 6.86 (t, IH), 6.67 (d, IH), 
6.63 (s, IH), 6.55 (d, IH), 6.44 (m, 2H), 6.33 (m, 2H), 6.14 (d, IH), 5.78 (m, 2H). 
5.37 (s. IH), 5.12 (qd, IH), 5.03 (qd, IH), 3.79 (s, 3H), 3.51 (m, 2H), 1.88 (s, 3H), 
1.22 (s, 3H). 1.14 (s, 3H); 

Anal, calcd for C29H30N2O2: C, 79.42; H, 6,89; N, 6.39. Found: C, 79.03; H. 7.05; N. 
6.17. 

Example 118 

N'-r3-(2,5-dihvdrQ>l0-methoxv-2.2.4>trimethvl>lH>ri1henzQpvranor3.4^nquinQlin-5-vlV 

5-methvlphenvn-N.N-dimethvlurea 
A solution of Example 1 15 (0.1 12 g, 0.247 mmol) in 10% ethanol/water (10 mL) 
was treated with l,4-diazabicyclo[2.2.2]octane (0.056 g, 0.495 mmol) and 
chlorotris(triphenylphosphine)rhodium(I) (0,115 g, 0.124 mmol), refluxed for 15 hours, 
poured into 5% HCl, stirred 20 minutes, neutralized with NaHCOs, and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na2S04), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 20-33% ethyl 
acetateAiexanes to provide the desired aniline. 

The anUine (0.030 g, 0.073 mmol) was dissolved in 2:l/toluene:THF (7 mL), 
treated sequentially with diisopropylethylamine (38 ^L, 0.218 mmol) and 
N,N-dimelhylcarbamoyl chloride (20 ^L, 0.218 mmol), refluxed for 18 hours, cooled, 
treated with water, and extracted with ethyl acetate. The extract was washed with brine, 
dried (MgS04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25-50% ethyl aceuite/hexanes to provide the desired 
compound. 
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IH NMR (300 MHz, DMSO-d^) 5 8.15 (s, IH), 7.98 (d. IH). 7.10 (br s, 2H). 6.91 (t. 
IH), 6.69 (d. IH). 6.63 (s. IH). 6.56 (d. IH), 6.54 (s. IH), 6.46 (d. IH). 6.16 (br s. 
IH). 5.38 (s. IH). 2.85 (s, 6H). 2.09 (s. 3H), 1.86 (s. 3H). 1.24 (s, 3H). 1.14 (s. 3H); 
HRMS m/z calcd for C30H39N3O3: 484.2600 (M+H)+ Found: 484.2601. 

Example 1 19 

N-r3-f2.5-dihvdrO-10-methnxv-2.2 4-trimethvl-1H-rilhftnrnpvr annr^4.flqninn1in. 

5-vnnhenv]lhen7enftmethanflmine 
Example 1 1 and benzylamine were processed as in Example 17 to provide the 
desired compound. 

IH NMR (300 MHz, DMSO-de) 5 7.97 (d, IH). 7.23 (m, 5H), 6.80 (m. 2H). 6.65 (d, 
IH). 6.59 (s, IH), 6.53 (d, 2H). 6.49 (s. IH). 6.20 (m. 3H). 6.16 (t, IH). 6.12 (s, IH), 
5.35 (s, IH). 4.10 (b, 2H), 3.78 (s. 3H). 1.83 (s, 3H). 1.22 (s. 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C33H32C)2N2: 488.2464 (M+H)+. Found: 488.2468. 

Example 120 

5-f(3.5-dichlQrT>henvI)mpthvlene1-2.5-dihvdm-10-methoxv-22 4-trifn^thyl. 
lH-ri1benzonvranor3.4-nquinnlinp. 
Example IF and 3,5-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

»H NMR (300 MHz. DMSO-de) isomer 1: 5 8.17 (d. IH), 7.32 (s, IH), 6.96 (s. 2H), 
6.81-6.74 (m. 4H). 6.45 (s. 2H). 5.11 (s. IH). 3.93 (s. 3H), 1.88 (s. 3H), 1.22 (s. 3H), 
0.89 (s, 3H); isomer 2: 5 8.29 (d. IH). 7.78 (s. 2H), 7.45 (s. IH). 7.23 (t, IH), 7.18 (d. 
IH). 7.16 (d, IH). 6.84 (d. IH), 6.66 (s. IH), 5.59 (s, IH), 5.47 (s. IH). 3.93 (s. 3H), 
1.96 (s. 3H). 1.27 (s. 6H): 

HRMS calcd m/z for C27H23CI2NO2: 463.1106 (M+H)+ Found: 463.1 1 12. 

Example 121 

5-r(4-chlorOPhenvl>methvlene1-2.5wiihvdm.in-fneth oxv-2.2.4-trimethvl- 
lH-rnbenzopvranor3.4-nqiiinnling 
Example IF and 4-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

IH NMR (300 MHz, DMSO-de) isomer 1: 6 8.26 (d. IH). 7.75 (d. Hz. 2H). 7.42 (d. 2H). 
7.18 (t, 2H), 6.89 (d, IH). 6.74 (d. IH), 6.61 (s. IH), 5.54 (s. IH). 5.46 (s, IH), 3.91 
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is. 3H), 1.97 (s, 3H), 1.26 (s. 6H); isomer 2: 5 8.13 (s, IH). 7.18 (t. IH), 7.04 (d, 2H), 
6.82-6.71 (m, 5H). 6.46 (s. IH), 6.41 (s, IH), 5.04 (s, IH). 3.91 (s. 3H), 1.84 (s. 3H). 
1.22 (s, 3H). 0.90 (s. 3H); 

HRMS calcd m/z for C27H24CINO2: 429.1496 (M+H)+ Found: 429.1500. 

5 

Example 122 
2.5-dihvdro-IO.mftthnYv-?7.,4-trimftthv1-<?-rR- 
ftrifluoromethvnnhenvnmethvlene1-1 H-n l-henznpvranon.4-nqmnnline 
Example IF and 3-trifluoiomethylmagnesium bromide were processed as in 
10 Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

»H NMR (300 MHz. DMSO-de) isomer 1: S 8.28 (d. IH). 8.13 (s, IH). 7.98 (d. IH). 
7.65-7.56 (m, IH), 7.33-7.39 (m, IH). 7.21 (t. IH). 6.83-6.78 (m. 2H). 6.75 (t. IH), 
6.64 (s, IH), 5.68 (s, IH), 5.48 (s. IH). 3.92 (s. 3H). 1.99 (s, 3H). 1.27 (s, 6H); isomer 
15 2: S 8.17 (d, IH), 7.65-7.56 (m, IH), 7.45 (d, IH). 7.39-7.33 (m. IH), 7.27 (d. IH). 
7.17 (t. IH), 6.83-6.78 (m, 2H), 6.75 (t, IH). 6.56 (s, IH), 6.40 (s. IH), 5.01 (s, IH), 
3.92 (s, 3H). 1.88 (s, 3H). 1.19 (s, 3H). 0.78 (s. 3H); 
HRMS calcd m/z for C28H24F3NO2: 463.1759 (M+H)+. Found: 463.1762. 

20 Example 123 

5-rf2.6-difluorophen vl'>meth vlenel-2.5-dihvdro- 1 0-methnxv-2.2.4- 
trimethvl- 1 H-n lhenzopvrannr3.4-flquinoline 
Example IF and 2,6-difluorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
25 MS (DCI/NH3) m/z 432 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) isomer 1: 5 8.32 (d. IH). 7.19 -7.08 (m. 3H). 6.92 (t, 
IH), 6.81 - 6.76 (m, 2H), 6.64 (s. IH). 6.54 (d, IH). 5.49 (s. IH). 5.46 (s, IH). 3.92 (s, 
3H), 2.11 (s, 3H), 1.25 (s, 6H); isomer 2: S 8.18 (d, IH), 7.38 (t. IH), 7.19-7.08 (m. 
3H). 6:81-6.76 (m. 2H), 6.67 (d, IH), 6.21 (s, IH). 6.19 (s, IH), 4.96 (s, IH), 3.93 (s, 
30 3H), 1.91 (s, 3H), 1.16 (s. 3H). 0.61 (s. 3H); 

HRMS calcd m/z for C27H23F2NC)2: 431.1697 (M+H)+. Found: 431.1704. 

Example 124 

5-ff2-chlQroDhenvnmethvlene1-2.5-dihvdro-10-methoxv-2.2.4-trimethvl- 
35 1 H-r 1 Ihenznpvranof :^.4-nqninnlinp. 
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Example IF and 2-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (pCUNHi) m/z 430 (M+H)+: 

IH NMR (300 MHz, DMSO-dg) isomer 1: 5 8.11 (d. IH), 7.47 (d, IH). 7.40 (d. IH), 
7.23-7.10 (m. 3H). 6.84-6.74 (m. 2H), 6.71 (s. IH). 6.66 (s. IH), 6.01 (s. IH). 5.47 (s. 
IH), 3.93 (s. 3H). 2.02 (s. 3H), 1.25 (s. 6H); isomer 2: 5 8.27 (d. IH). 8.18 (d, IH), 
7.41 (t, IH). 7.26 (d, IH). 7.01 (t, IH). 6.84-6.74 (m, 4H), 6.47 (s, IH), 6.37 (s. IH). 
5.00 (s. IH), 3.93 (s, 3H). 1.88 (s. 3H), 1.18 (s. 3H), 0.73 (s, 3H); 
HRMS calcd m/z for C27H24CINO2: 429. 1496 (M+H)+ Found: 429. 1497. 

Example 125 

5-rf2.fr-dich?oronhrnvnmethvlene.1.2.5-dihvrirn.i o.methnTv-? 7 A. 
trimethvl-lH-rni)enzonvranor3.4-fl<]iiinnlln>. 
Example IF and 2,6-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

IH NMR (300 MHz, DMSO-de) isomer 1: 5 8.27 (d, IH), 7.16 (m, 2H). 7.07 (t. IH). 
6.81-6.76 (m, 3H). 6.68 (d, IH). 6.30 (s, IH). 5.47 (s. IH). 4.90 (s, IH). 3.93 (s. 3H), 
1.96 (s, 3H), 1.15 (s. 3H), 0.59 (s, 3H); isomer 2: 8 8.37 (d, IH), 7.45 (d, 2H), 7.31 (t, 
IH). 7.16 (m, 2H), 6.77 (m, IH), 6.65 (s, IH), 6.44 (d, IH), 6.34 (s, IH), 5.60 (s. IH), 
3.91 (s, 3H), 2.20 (s, 3H). 1.25 (s, 6H); 

HRMS calcd m/z for C27H23a2NC>2: 463. 1 106 (M+H)+ Found: 463. 1 1 14. 

Examplg 126 

5-rf2-nuorQnhenvnmp.thvlene1-2.5-dihvdro-in-mftt h nxv-2.2.4.trimP.thyl- 
m-ri1benzonvrannn.4-flquinnlinft 
Example IF and 2-fluorobenzylmagnesium bromide were processed as in Example 
1 B to provide the desired compound. 
MS (E>CI/NH3) m/z 414 (M+H)+; 

IH NMR (300 MHz. DMSO-de) isomer 1: 5 8.30 (d. IH), 8.23 (m, IH), 7.28 (m, IH), 
7.19 (t, IH). 7.18 (d. IH). 6.93 -6.75 (m. 3H). 6.76 (d. IH). 6.65 (s. IH). 5.77 (s. IH). 
5,49 (s. IH). 3.93 (s. 3H). 2.01 (s, 3H). 1.25 (s, 6H); isomer 2: 5 8.17 (d. IH), 7.28 (m, 
2H). 7.18 (d. IH). 7.14-7.06 (ra. 2H), 6.79 (m. 2H). 6.72 (d. IH). 6.41 (s. IH). 6.38 (s, 
IH), 5.00 (s, IH), 3.93 (s, 3H). 1.87 (s. 3H). 1.18 (s. 3H). 0.76 (s. 3H): 
HRMS calcd m/z for C27H24FNO2: 413.1791 (M+H)+ Found: 413.1788. 

Example 127 
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2.5-dihvdm.10-nip,thnyv-2.2.4-rr;.T^ftttlvl-5-rf4.S-dih vdrn-4 4-Hfm<.thvl--?. 
Q;^aZ0lvl)methv]ene1-lH-mhen7npvrannn.4-flqiiinf^linf 
Example IF and 4,4*dimethyl-2-oxazoline-2-methyIlithium were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 417 (M+H)+; 

IH NMR (300 MHz. DMSO-de) isomer 1: 5 8.34 (d. IH). 7.19 (t, IH). 6.83-6.78 (m, 
2H), 6.74-6.70 (m, 2H). 5.48 (s, IH), 5.08 (s. IH), 3.98 (s. 2H). 3.92 (s. 3H), 1.99 (s. 
3H), 1.22 (s, 3H), 1.20 (s, 9H); isomer 2: 5 8.06 (d, IH). 7.14 (m, IH). 6.80 (m. IH), 
6.76 (m. IH), 6.72 (m, IH), 6.42 (s, IH). 5.96 (s. IH). 5.35 (s. IH). 3.90 (s. 3H). 3.72 
(m. 2H), 1.93 (s, 3H), 1.32 (s, 3H). 1.20 (s. 6H), 1.11 (s. 3H): 
HRMS cakd m/z for C26H28N2O3: 417.2178 (M+H)+ Found: 417.2176. 

Examplftl^R 

2.S-dihvdn>-10-mRfhnyv-2.2.4-tritnftthvl-5-r2.pvriHi nv1methvfenpA-1H- 
rnbenzonvranon.4-nqiiiiinlinft 
Example IF and 2-methylpyiidyllithium were processed as in Example IB to 
provide the desired compound. 
MS (DCI/NH3) na/z 397 (M+H)+; 

IH NMR (300 MHz. DMSO-dfi) isomer 1: 5 8.50 (m. IH), 8.31 (d, IH). 8.25 (d, IH), 
7.83 (t, IH), 7.20 (d, IH). 7.19 (m. IH). 6.95 (d. IH). 6.83 (d. 1 H,). 6.78 (d. IH). 
6.64 (s. IH). 5.77 (s. IH). 5.49 (s. IH). 3.92 (s. 3H). 2.00 (s. 3H). 1.27 (s. 6H). isomer 
2: 5 8.43 (m. IH). 8.15 (d. IH). 7.48 (t. IH), 7.22 (d. IH). 7.15 (d. IH), 7.08 (m. IH). 
6.88 (d, IH). 6.78 (d. IH), 6.77 (t. IH), 6.46 (s. IH), 6.38 (s, IH), 4.99 (s, IH), 3.92 
(s, 3H), 1.87 (s. 3H), 1.21 (s. 3H), 0.89 (s, 3H); 

HRMS calcd m/z for C26H24N2C)2: 397.1916 (M+H)+. Found: 397.1923. 

Example 129 

2.5-dihvdro-10-methnyv-2.2.4.trimftfhvl.5-f2.thienvl VlH-rnhftnyonvrannr3.4-flquinoline 

Example IF and 2-thienyllithium were processed as in Example IB to provide the 
desired compound. 
MS (DCI/NH3) m/z 391 (M+H)+; 

iH NMR (300 MHz, DMSO-dg) 5 8.01 (d. IH). 7.38 (d. IH). 6.95 (dd. IH), 6.93 (s. 
IH), 6.81 (dd, IH). 6.68 (d, IH). 6.65 (d. IH). 6.64 (d, IH). 6.46 (d. IH). 6.21 (d. 
IH), 5.39 (s. IH). 3.81 (s. 3H). 1.95 (d. 3H). 1.21 (s. 3H). 1.15 (s. 3H). 

Example 130 
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flquinolinp 

1^.4-trimethoxybenzene was processed as described in Schemes 1 and 2 to provide 
the desired compound. 
MS (DCI/NH3) m/e 378 (M+H)*; 

IH NMR (300 MHz. DMSO-de) « 7.93 (d. IH). 6.82 (d. IH). 6.61 (dd, 2H). 6.22 (d. 
IH), 5.81 (ddt. IH). 5.70 (dd. IH), 5.44 (s. IH). 5.01 (m, 2H). 3.76 (s. 3H). 3.67 (s. 
3H). 2.35 (m. 2H). 2.16 (s. 3H). 1.17 (s. 3H). 1.16 (s. 3H). 

Example m 

5-f2-CYClQliexen-l-vn-2.5-dihvdro-9. 1 n-dimftr hnxv-2.2.4-mmftthvl-1 H- 
nihenzonvrannn A-nqninolinf. 
1.2,4-trimethoxyben2ene was processed as described in Example 130 but 
substituting 3-trimethylsUylcyclohexene for allyltrimethylsilane to piovicte die desired 
compound. 

MS (DCI/NH3) m/e 41 8 (M+H)*; 

»H NMR (300 MHz. DMSO de) 5 8.03 (d, IH). 8.01 (d. IH), 6.83 (d, IH). 6.82 (d, IH). 
6.60 - 6.69 (m, 4H). 6.31 (d. IH). 6.27 (d. IH). 5.6-5.8 (m. 4H). 5.35-5.52 (m. 4H). 
5.11 (m, IH), 5.09 (m. IH), 3.77 (s, 6H). 3.69 (s. 3H). 3.68 (s, 3H). 2.25 (m, 4H), 2.13 
(s, 3H). 2.10 (s, 3H). 1.95 (m. 4H), 1.6 (m. 4H),1.31 (s. 3H). 1.29 (s, 3H). 1.07 (s. 
3H). 1.04 (s, 3H). 

(249978) Example 132 Claim 

2.5-dihYdr0-lQ-meth0XV-.5-f3-methvl-3-hutenvn.2 2 4 -trimethvl-IH-rnhenzopvrannn.4- 

flqwinoling 

Example 2B and 3-methyl-l-trimediylsilyl-2-butene (prepared according to Fleming, 
eL aL Synthesis 1979. 446.) were processed as in example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e (M+H)+ 376; 

IH NMR (300 MHz, DMSO-de) 5 8.10 (d. J=8 Hz. IH), 7.01 (t. J=8 Hz, IH), 6.65 (d. 
J=8 Hz. IH). 6.62 (d, J=8 Hz. IH), 6.49 (d. J=8 Hz, IH). 6.25 (br s. IH), 5.57 (s, IH). 
5.55 (dd. J=17. 11 Hz, IH). 5.41 (s. IH). 4.64-4.56 (m. 2H). 3.83 (s, 3H), 2.14 (s, 3H). 
1.31 (s. 3H), 1.01 (s. 3H), 0.86 (s, 3H). 0.83 (s. 3H); 

"C NMR (100 MHz, DMSO-d6) 5 156,31. 153.48, 145.02. 143.74. 133.05, 128.73, 
127.10, 126.82, 126.27, 119.20, 118.15, 114.05, 113.11, 110.85, 109.36, 105.24, 
78.33, 55,69, 49.12, 44.84, 29.53, 26.14, 23.53, 23.43. 23.35; 
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Anal, calcd for C25H29NC)2»1/4H20: C, 79.02; H, 7.82; N, 3.69. Found: C. 79.09; H. 
7.94; N, 3.59. 

Example 

S 2.S-dihvdro-10-mBthoyv-S-<-S.S-dirnpthvl-l-cvclnhff x envn-2.2 4-trifnethvl.m- 

r 1 lhenzonvrannn.4-flqmnnlini» 

Example 2B and S,5-dimetfayI-l-trimediylsilyl-2-cyclohexaie (piepared firom 5^- 
dimethyl-2-cyclohexene-l-ol by the method of Tsuji, et aL J. Org. Chem. 1996. di, 
5779) were processed as in example 2 to provide the desired compound as a 1.8: 1 
10 inseparable mixture of diastereomers. 
MAJOR: 

MS (DCI/NH3) m/e (M+H)+ 416; 

»H NMR (300 MHz, DMSO-de) 5 8.08 (d. J=8 Hz. IH). 7.07 (t, J=8 Hz, IH). 6.69 (d, 
J=8 Hz. IH), 6.64 (d. J=8 Hz, IH), 6.25 (br s, IH), 5.85 (m, IH). 5.62-5.71 (m. IH). 
15 5.46 (s. IH). 5.45 (d, J=10 Hz. IH). 3.86 (s, 3H). 2.41-233 (m. IH), 2.11 (s. 3H). 
1.84-1.72 (m, IH). 1.68-1.48 (m, 2H). 1.30 (s, 3H), 1.35-1.21 (m, IH). 1.01 (s. 3H), 
0.76 (s, 3H). 0.53 (s. 3H); 

Anal, calcd for C28H33N02*1/2H20: C, 79.21; H, 8.07; N, 3.30. Found: C, 79.31; H. 
7.75; N. 3.11. 

20 MINOR: - 

IH NMR (300 MHz. DMSO-dg) 6 8.02 (d. J=8 Hz. IH), 7.09 (t. J=8 Hz, IH). 6.70 (d. 

J=8 Hz, IH). 6.64 (d. J=8 Hz, IH), 6.57 (d, J=8 Hz, IH). 6.20 (br s. IH). 5.60-5.52 (m. 

IH). 5.50 (d. J=10 Hz, IH). 5.14 (m, IH). 5.41 (m, IH). 3.86 (s. 3H). 2.41-2.33 (m. 

IH), 2.09 (s, 3H), 1.91-1.78 (m, IH). 1.68-1.48 (m, 2H). 1.35-1.21 (m. IH), 1.28 (s, 
25 3H). 1.07 (s, 3H), 0.92 (s, 3H), 0.51 (s, 3H). 

Example 114 

rg/ f5R.2'R) 2.5-dihYdro-lQ-meth0XV-5-f2-0XO-3-tfttrahvdmpvnin v n-2.2.4-trimethvl-l H- 

rnbenzonvrannr3.4-nqninr>lini. 
30 Example 2B and 3.4-dihydro-6-(trimethylsiloxy)-2H-pyran were processed as in 

Example 2 to give 41% Example 134 and 48% Example 135. 
MS (DCI/NH3) m/e 406 (M+H)+; 

>H NMR (300 MHz, DMSO-de) 5 8.12 (d, J=8 Hz. IH). 7.05 (t, J=8 Hz, IH). 6.67 (d, 
J=8 Hz, IH), 6.63 (d, J=9 Hz. IH), 6.49 (d, J=8 Hz, IH), 6.42 (d, J=5 Hz, IH). 6.21 
35 (d. J=2 Hz. IH), 5.44 (br s, IH). 4.35-4.00 (m, 2H), 3.86 (s, 3H), 2.77-2.67 (ra, IH), 
2.17 (s. 3H), 2.01-1.50 (m. 4H). 1.27 (s, 3H), 1.01 (s, 3H); 
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"C NMR (100 MHz, DMSO-de) 5 169.93. 156.40, 152.16. 145.53. 133.80. 128.46. 
127.75. 127.20. 126.66, 117.38. 116.74. 113.45. 112.07. 109.23. 109.19, 105.44. 
98.19, 72.79. 69.09, 55.62. 49.44, 46.37, 29.45. 27.13. 23.20. 21.46, 20.22, 19.61; 
Anal, calcd for C25H27N04«1/2H20: C. 72.44; H, 6.81; N. 3.38. Found: C. 72.66; H. 
6.92; N. 2.91. 

Examplft 

anti (SR. 2'S^ 2.5-dihvdro-IQ-methnxv-5-f2-nirn- ^tetTahvdmpyranvn-?- ? 4-trifn..fhy1. 

IH-rnhenznpvrannn 4-nquinnlinft 
Example 2B and 3,4-dihydro-6-(trimethylsiloxy)-2H-pyran were processed as in 
Example 2 to give 41% Example 135 and 48% Example 135A. 
MS (DCI/NH3) m/e 406 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.12 (d, J=8 Hz. IH), 7.05 (t, J=8 Hz, IH), 6.67 (d. 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH). 6.49 (d. J=8 Hz, IH). 6.42 (d. J=5 Hz. IH), 6.21 
(d. J=2 Hz. IH). 5.44 (br s. IH), 4.35-4.00 (m, 2H), 3.86 (s. 3H). 2.77-2.67 (m, IH). 
2.17 (s. 3H), 2.01-1.50 (m. 4H). 1.27 (s, 3H). 1.01 (s. 3H); 

13c NMR (100 MHz. DMSO-de) 5 169.93. 156.40. 152.16, 145.53, 133.80. 128.46, 
127.75. 127.20, 126.66. 117.38, 116.74. 113.45, 112.07, 109.23. 109.19. 105.44, 
98.19, 72.79. 69.09. 55.62. 49.44. 46.37. 29.45. 27.13, 23.20, 21.46, 20.22, 19.61; 
Anal, calcd for C25H27N04»1/2H20: C. 72.44; H. 6.81; N. 3.38. Found: C. 72.66; H. 
6.92;^, 2.91. 

faample 135A 

anti (SR. 2\S) 2..5-dihvdro-10-methnxv-5-r2-nTo-3-tetrahvdm pvranvn-2.2,4-trimethvl- 

1 H-n 1henznpvrannr3.4-flquinnlinft 
MS (DCI/NH3) m/e 406 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 8.06 (d, J=9 Hz. IH), 7.06 (t, J=8 Hz, IH). 6.70 (d, 
J=8 Hz, IH). 6.65 (d. J=9 Hz. IH). 6.50 (d, J=8 Hz. IH), 6.27 (d, J=8 Hz. IH), 6.21 
(d. J=2 Hz, IH), 5.46 (s. IH). 4.01-4.10 (m. 2H). 3.87 (s. 3H), 2.81 (m. IH). 2.14 (m. 
3H), 1.68 -1.61 (m. 2H), 1.27 (s, 3H), 1.16-1.36 (m, 2H). 1.03 (s. 3H); 
13c NMR (100 MHz, DMSO-de) 5 172.14, 156.33. 150.95. 145.21. 134.18. 127.71, 
127.38. 127.20. 126.73. 118.09. 116.66. 113.53. 112.78. 110.56. 105.45. 71.40. 66.76. 
55.52. 49.49, 29.46, 27.38, 23.69, 21.05, 20.79; 

Anal, calcd for C25H27N04-1/4H20: C, 73.24; H. 6.76; N. 3.42. Found: C. 72.89; H. 
7.07; N. 3.05. 
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E;tample n6 

2^-dihvdro-lQ-niethoxv-S-(3-cvclnnenrRnvn-7 7 4 - trimftrhvi-m-rntv.n:,npyra«r>f^ 4- 

flquinoUng 

Example 2B and cyclopenten-2-yltrimediylsilane were processed as in Example 2 to 
provide the desixed compound as an inseparable mixture of two diastereomeis (1.5: 1). 
MS (DCI/NH3) m/z 374 (M+H)+; 
IH NMR (300 MHz, DMSO-de) 

Major diastereomer: 5 8.05 (d. IH), 7.09 (t, IH), 6.72 (d, IH), 6.66 (d. IH). 6.58 (d. 
IH). 6.19 (s, IH). 5.77 (ddd. IH), 5.50 (d, IH), 5.43 (s. IH). 5.19 (ddd, IH). 3.87 (s. 
3H). 2.90 (m. IH). 2.43-2.15 (m. 2H). 2.09 (s. 3H). 1.97-1.70 (m, 2H), 1.31 (s, 3H). 
1.09 (s, 3H); 

Minor diastereomer: 5 8.07 (d, IH), 7.08 (t, IH), 6.70 (d, IH), 6.66 (d. IH). 6.61 (d. 
IH), 6.22 (s. IH), 5.82-5.70 (m. 2H), 5.48 (d, IH), 5.41 (d. IH), 3.88 (s, 3H). 2.92 (m. 
IH). 2.30 (m. IH), 2.20 (m. IH), 2.15 (s, 3H). 1.50 (m, 2H), 1.33 (s, 3H), 1.05 (s, 3H); 
HRMS calcd m/z for C25H27NC)2: 373.2042. Found: 373.2049. 

Examplg 137 

2.5-dihvdrO-lQ-methoxv-5-n-cvclnhexenvn-? ?,.4-trimethvl-lH-rnhftnTnpvranor3.4- 

flquinoling 

Example 2B and cyclofaexen-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1.1:1). 
MS (DCI/NH3) m/z 388 (M+H)+; 
IH NMR (300 MHz, DMSO-de) 

Major diastereomer: 5 8.05 (d, IH). 7.06 (t, IH), 6.67 (d. IH). 6.64 (d. IH), 6.59 (d. 
IH). 6.19 (s. IH). 5.82 (m, IH). 5.72 (m. IH), 5.41 (s. IH), 5.40 (d, IH). 3.87 (s. 3H). 

2.29 (m, IH), 2.13 (s, 3H), 1.95-1.80 (m, 2H), 1.72-1.50 (m. 2H), 1.38-1.10 (m, 2H), 

1.30 (s, 3H), 1.02 (s, 3H); 

Minor diastereomer: 5 8.03 (d, IH), 7.07 (t, IH), 6.68 (d, IH), 6.63 (d, IH), 6.57 (d, 
IH), 6.15 (s, IH), 5.62 (m. IH), 5.54 (m, IH). 5.46 (s, IH), 5.09 (m, IH), 3.85 (s, 
3H), 2.29 (m. IH). 2.10 (s. 3H). 1.95-1.80 (m, 2H), 1.72-1.50 (m. 2H). 1.38-1.10 (m. 
2H), 1.28 (s. 3H). 1.05 (s. 3H); 

HRMS calcd m/z for C26H29NC)2: 387.2198. Found: 387.2206. 
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7 S-Hihyrim-IO-methoxv-S-f^-huf fnYlV^ 9 4-triinethvl-lH-ri1hen2onvranon.4-fl{iuinoline 
Example 2B and 2-butenyltiimethylsilane were processed as in Example 2 to provide 
5 the desired compound as an inseparable mixture of two diastereomers (1.3: 1). 
MS (DCI/NH3) m/z 362 (M+H)+; 

iH NMR (300 MHz, DMSO-d6) Major diastereomer. 5 8.04 (d, IH), 7.05 (t, IH), 6.69 (d, 
IH). 6.64 (d, IH). 6.47 (d. IH), 6.16 (s, IH). 5.88 (ddd. IH), 5.54 (d, IH). 5.46 (s, 
IH), 4.93 (ddd, IH). 4.74 (ddd, IH), 3.86 (s. 3H). 2.37 (bm. IH). 2.17 (s, 3H). 1.30 (s. 
10 3H), 1.02 (s, 3H), 0.7 l(d, 3H); Minor diastereomer. 5 8.03 (d. IH). 7.08 (t, IH), 6.67 (d, 
IH). 6.64 (d. IH), 6.58 (d, IH), 6.10 (s. IH), 5.51 (ddd, IH), 5.47 (d. IH). 5.40 (s. 
IH). 4.78 (ddd, IH). 4.74 (ddd, IH), 3.86 (s, 3H), 2.38 (bm, IH), 2.11 (s. 3H). 1.28 (s, 
3H), 1-05 (s. 3H), 1.01 (d, 3H); 

Anal, calcd for C24H27N O2: C, 79.74; H, 7.53; N, 3.87. Found: C, 79.41; H, 7.63; N, 
15 3.43. 

Example 139 

f 1 1henzopvr anr>r^.4-flquinoline 
20 Example 2B and 2-cyclohexylideneethyl trimethylsilane were processed as in 

Example 2 to provide the desired compound. 
MS (DCI/NH3) m^z 416 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 6 8.10 (d. IH). 7.00 ( t. IH). 6.63 (d, IH), 6.60 (dd, 
IH). 6.47(dd, IH), 6.20 (dd, IH). 5.45 (s, IH), 5.40 (s. IH). 5.14 (dd. IH). 4.81 (dd, 
25 IH). 4.53 (dd. IH). 3.85 (s, 3H). 2.15 (s. 3H), 1.78 (m. IH), 1.45-0.80 (m, 9H). 1.32 
(s. 3H), 1.03 (s, 3H); 

Anal, calcd for C28H33NO2: C. 80.93; H, 8.00; N, 3.37. Found: C. 80.57; H, 8.02; N, 
3.22. 

30 Exampte 140 

y S.Hihvdro-10-mPthnxv.S-f 4 4.rfimethvl-3-cvclohexenvlV? ? 4-rriTnfrlhVl-lH- 

r 1 1hftn7npvranor3.4-flQuinoline 
Example 2B and (4,4-dimethylcyclohexen-2-yl)trimethylsaane were processed as in 
Example 2 to provide the desired compound as an inseparable mixture of diastereomers 

35 (2:1). 

MS (DCI/NH3) m/z 416 (M+H)+; 
IH NMR (300 MHz, DMSO-de) 
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Major diastereomer 5 8.07 (d. IH). 6.99 (t, IH), 6.63 (d, IH). 6.62 (d. IH), 6.48 (d, 
IH). 6.23 (s. IH), 5.72 (d. IH), 5.48 (m, IH), 5.40 (m, 2H). 3.84 (s. 3H). 2.16 (s. 3H). 
2.05 (m, IH), 1.75 (bm, 2H). 1.30 (s, 3H), 1.12 (m, 2H). 1.02 (s, 6H), 0.51 (s, 3H): 
Minor diastereomer 5 8.04 (d. IH). 7.06 (t, IH), 6.68 (d, IH), 6.62 (d, IH). 6.57 (d. 
IH). 6.19 (s. IH), 5.68 (dd, IH), 5.50-5.38 (m, 3H), 3.86 (s, 3H). 2.14 (s. 3H), 2.08 
(m, IH). 1.71 (m, IH), 1.42 (m, IH), 1.30 (s, 3H), 1.07 (m, 2H), 1.02 (s, 3H). 0.91 (s, 
3H), 0.84 (s, 3H): 

HRMS calcd m/z for C28H33NO2: 415.2511. Found: 415.2527. 

E^tamplc 141 

2.5-dihvdro-10-methoxv-5.fl-methvlenft-l..ffveloheTvlV2.2. 4 -trimftt^^^ 
rilben7.or>vranon.4-fTquinnline 

Example 2B and l-(trimethylsilylmethyl)cyclohexene were processed as in Example 
2 to provide the desired compound as an inseparble mixture of diastereomeis (4:1). 
MS (DCI/NH3) m/z 402 (M+H)+; 
IH NMR (300 MHz, DMSO-de) 

Major diastereomer 5 8.07 (d, IH), 7.03 (t. IH), 6.65 (d, IH), 6.63 (d, IH), 6.40 (d, 
IH), 6.22 (s. IH), 5.89 (d, IH). 4.75 (d. IH), 4.56 (d. IH), 3.87 (s. 3H), 238 (m, IH), 
2.23 (m, IH), 2.21 (s, 3H), 1.97 (bm, 2H). 1.55-1.05 (m, 6H), 1.34 (s, 3H), 1.01 (s, 
3H); 

Minor diastereomer 5 8.09 (d. IH), 7.05 (t. IH). 6.68 (d. IH), 6.57 (d, IH), 6.56 (d. 
IH), 6.11 (s. IH). 5.86 (d, IH). 5.40 (s. IH). 4.33 (d, IH), 3.91 (d, IH). 3.87 (s, 3H), 
2.48 (m. IH). 2.22 (m. IH), 2.20 (s. 3H), 1.94 (bm. IH), 1.75-1.05 (m, 6H). 1.29 (s, 
3H). 0.97 (s, 3H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example 142 

2.5-dihvdro-10-methoxv-5-n-nxn-2-nvcloheTvlV2 .2.4-trimftthvl.lH-rnhftn7opvranor3.4- 

flquinoline 

Example 2B and l-<trimethylsilyloxy)cyclohexene were processed as in Example 2 
to provide the desired compoimd as single diastereomer. 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.04 (d. IH), 7.02 { t, IH), 6.67 (d. IH), 6.63 (d, IH), 
6.39 (d. IH), 6.37 (d, IH). 6.17 (s. IH), 5.44 (s. IH), 3.80 (s. 3H), 2.70 (ddd. IH), 
2.25 (m. 2H). 2.15 (s, 3H), 1.84 (bm, IH), 1.62-1.25 (m, 4H), 1.28 (s, 3H). 1.09 (ra, 
IH), 1.00 (s, 3H). 
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HRMS calcd m/z for C26H29NO3: 403.2147, Found: 403.2142. 



Example 14^ 

2.S-dihvdro- 1 0-methoxv-5-n-cvclr>ncten vn-? 7 4-triinftthvl. 1 H-fl Ihcnrnpynnnn A. 

flquinoline 

Example 2B and cycloocten-2-yltrimethylsaane were processed as in Example 2 to 
provide the defied compound as an inseparable mixture of two diastereomets (7:5). 
MS (DCI/NH3) m/z 416 (M+H)+; 
»H NMR (300 MHz, DMSO-de) 

Major diastereomer: 5 8.03 (dd, IH). 7.07 (t, IH), 6.62 (d, IH), 6.57 (d, IH). 6.39 (d, 
IH). 6.17 (s. IH). 5.59 (m. 2H), 5.44 (s. IH). 5.14 (dd, IH), 3.88 (s. 3H), 2.18 (s, 3H), 
2.04-0.84 (m, 17H): 

Minor diastereomer: S 8.00 (d, IH), 7.00 (t, IH). 6.70 (d. IH). 6.66 (d. IH). 6.58 (d. 
IH). 6.12 (s, IH). 5.59 (m. 2H). 5.48 (s. IH), 5.38 (dd. IH), 3.88 (s. 3H). 2.18 (s. 3H). 
2.04-0.84 (m, 17H); 

HRMS calcd m/z for C28H33NO2: 415.251 1. Found: 415.2498. 

Example 144 

2.5-dihvdrO-10-methoxv-5-(3-cvclohfintftnvn-2.2.4.trimethvl.lH.rnh e nzopvranor3.4- 

flquinoline 

_ Example 2B and cyciohepten-2-yIttimethyIsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (1:1). 
MS (DCI/NH3) m/z 402 (M+H)+; 
»H NMR (300 MHz. DMSO-de) 

diastereomer A: 6 8.04 (d. IHO, 7.04 (t. IH), 6.68 (d. IH). 6.63 (d, IH), 6.51 (d, IH). 
6.22 (s, IH), 5.97 (m. IH), 5.73 (m, IH), 5.58 (m, IH). 5.47 (s, IH), 3.87 (s, 3H), 
2.42-0.98 (m, 18H); 

diastereomer B: 5 8.01 (d, IH), 7.08 (t, IH), 6.70 (d, IH). 6.62 (d.lH), 6.56 (d. IH), 
6.21 (s, IH), 5.58 (ra. 2H). 5.49 (s, IH), 5.32 (m. IH), 3.87 (s. 3H), 2.42-0.98 (m. 
18H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example 145 

2.5-dihvdro- 1 0-methox v-5-r 1 -cvclohexen vimethvl V2.2.4-trimethvl-l H- 
ri1benzonvrannr:^.4-nqinnf>1inft 
Example 2B and 2-methylenecyclohexyldimethyIphenylsiIane were processed as in 
Example 2 to provide the desired compound. 
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MS (DCI/NH3) m/z 402 (M+H)+; 

JH NMR (300 MHz. DMSO-d6) S 7.96 (d, IH), 7.05 (t, IH). 6.68 (d. IH), 6.58 (d, IH), 
6.45 (d, IH), 6.10 (s, IH). 5.85 (dd. IH), 5.43 (s. IH). 5.18 (bs. IH). 3.85 (s, 3H), 
2.45-1.12 (m, 19H): 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2342; 

AnaL calcd for C27H31NO2: C, 80.76; H, 7.78; N, 3.49. Found: C. 80.76; H. 8.00; N. 

3.25. 

Example 146 

2.5-dihvdro-10-metlioxv.S-f3/<^imethvl-6-cve1nhexenvlV2.2.4.trimethvl-1H- 
rilhen7npvrannn.4-flqiiinf>line 
Example 2B and (6,6-dimethylcyclohexen-2-yl)dimethylphenylsilane were 
processed as in Example 2 to provide the desired compound as an inseparable mixture of 
diasteieomeis (5:1). 
MS (DCIZNH3) m/z 416 (M+H)+; 

iH NMR (300 MHz. DMSO-dg) major diastereomer: 5 8.04 (d, IH). 7.06 (t. IH), 6.68 (d. 
IH), 6.63 (d, IH), 6.58 (d, IH), 6.21 (s, IH), 5.67 (dd. IH), 5.49-5.38 (m. 3H), 3.86 
(s, 3H), 2.29-0.82 (m, 20H): minor diastereomer: 5 8.01 (d, IH), 7.07 (t, IH), 6.68 (d, 
IH), 6.63 (d, IH), 6.57 (d, IH). 6.16 (s. IH), 5.56-5.33 (m, 3H), 4.97 (dd, IH), 3.86 
(s, 3H), 2.29-0.82 (m, 20H); 

HRMS calcd m/z for C28H33NO2: 415.25 11. Found: 415.2527; 

Anal, calcd for C28H33NO2: C, 80.93; H, 8.00; N. 3.37. Found: C. 80.92; H. 7.98; N, 

3.25. 

Examplg 1147 

2.5-dihvdro-lQ-methoxv-5-f2-hromo-3-propenvlV2.2.4-trimethvl-lH.f11henzopvrannr3.4- 

flqHinoKns 

Example 2B and (2-bromoallyl)trimethyIsilane were processed as in Example 2 to 
provide tfie'desited compound. 
MS (DCI/NH3) m/z 426 (M+H)+; 

IH NMR (300 MHz, DMSO-dfi) S 8.00 (d, IH), 7.08 ( t, IH), 6.72 (d. IH), 6.62 (d. IH), 
6.47 (d. IH), 6.17 (s, IH). 6.02 (dd. IH), 5.51 (d, IH). 5.47 (s. IH), 5.42 (s, IH), 3.87 
(s, 3H), 2.89 (dd, IH). 2.44 (dd. IH), 2.26 (s, 3H). 1.17 (s. 3H). 1.15 (s, 3H). 
Anal, calcd for C23H24N02Br: C, 64.79; H. 5.67; N. 3.29. Found: C. 64.70; H, 5.65; N. 
3.09. 

Examples 148-150 



-140- 



wo 99/41256 



PCTAJS99/03127 



Example 2B (1.25g. 3.70 mmol) and -t-bu^ldimethylsiloxy-l'- 
methoxya]kylidene]-2-cyclohexene were processed as in example 2 to provide a 
diasteieomeric mixture of unsabirated ester adducts (1.21 g, 73%) that was carried on to the 
next step. 

5 The mixture above ( 1 .20 g, 2.69 mmol) was dissolved in THF ( 100 ml), cooled to 0 

**C. treated slowly with Dibal-H (13.S ml of IM/hex solution. 13.5 mmol) by syringe, 
stirred 30 minutes, diluted with 250 ml saturated aqueous sodium pottasium tartrate and 300 
mi ethyl acetate and stirred ovonighL The layers were separated, aqueous phase extracted 
twice with ethyl acetate, combined organics washed with brine and dried (MgS04). The 
10 resulting residue was purified by silica gel chromatography eluting with from 20% to 30% 
methyl t-bu^lether in hexanes to give Examples 148-150. 

Example 148 

rel f5R.3'R)2.5-dihvdro-10-methoxv-S-n-hvdmTVfnftfhvl- ^^vclnhftyp,nv1V7. 7 4- 
15 trimethvl- 1 H-fl Ihenz/ipvrannn 4-flqiiinnlinft 

MS (DCI/NH3) m/e 418 (M+H)+; 

IH NMR (300 MHz, DMSO-d6) 5 8.01 (d. J=8 Hz. IH). 7.07 (t, J=8 Hz. IH), 6.69 (d, 
J=8 Hz. IH), 6,63 (d. J=9 Hz. IH), 6.57 (d, J=8 Hz. IH), 6.17 (d, J=2 Hz, IH), 5.50 
(d, J=10 Hz. IH). 5.39 (br s. IH). 5.05 (br s. IH), 4.42 (t. IH), 3.85 (s, 3H), 3.64 (d. 
20 J=6 Hz, 2H). 2.27 (n, IH), 2.05 (s. 3H), 1.95-1.86 (m. 2H). 1.78-1.21 (m. 4H), 1.28 (s, 
3H), 1.09 (s, 3H); 

Anal, calcd forC27H3iN03«l/2H20: C, 76.03; H. 7.56; N. 3.28. Found: C. 76.34; H, 
7.71; N. 3.20. 

25 Example 149 

rel f.5R.3'S)2..5-dihvdro-10-methoxv-5-fl-hvdrnxvm«'.thvl.3-cvclnhexenvn-2.2.4- 
trimethvl- 1 H-fl Ihenznpvranof ^■4-nqiiinnlinft 
MS(DCI/NH3)m/e 418 (M+H)*^; 

IH NMR (300 MHz. DMSO-de) 6 8.40 (d, J=9 Hz, IH). 7.07 (t, J=8 Hz, IH), 6.67 (d, 
30 J=8 Hz, IH), 6.63 (d, J=8 Hz, IH), 6.59 (d, J=8 Hz, IH). 6.20 (d, J=8 Hz, IH), 6.20 (s, 
IH), 5 (78, J=s Hz, IH). 5.45 (s, IH), 5.37 (d. J=10 Hz. IH). 4.60 (dd. J=5 Hz, IH), 
3.85 (s. 3H), 3.75 (s, 2H). 2.37 (m, IH), 2.12 (s, 3H). 1.70 (m, 2H). 1.60 (m. IH), 1.30 
(s. 3H). 1.15 (m, 2H), 1.02 (s. 3H); 

13C NMR (75 MHz. DMSO-de) 5 156.3, 151.5, 145.0, 139.6, 133.7, 130.2, 128.0, 
35 127.1, 126.9. 120.8. 120.3. 118.5, 116.5, 113.0. 110.2, 105.2. 105.2, 76.2, 65.1. 55.6, 
49.4, 36.9. 29.6. 26.8. 23.7. 21.3. 
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Exnmple ISO 

2.g-d i hVdro- 1 0-mfith07CY-5-n-hVf1roxvmethvl-3-rvclohexenvn.7 2.4-frim^tl,vl. I H- 

f 1 lhen7onvranon.4-flqiiinnlinft 
5 MS (DCI/NH3) m/e 418 (M+H)*; 

»H NMR (300 MHz, DMSO-de) S 8.06 (d, J=8 Hz. IH). 7.01 (t, J=8 Hz, IH), 6.59 (d, 
J=8 Hz, IH). 6.52 (d. J=8 Hz. IH). 6.27 (s. IH). 6.03 (s. IH). 5.38 (s. IH). 5.23 (m. 
IH). 4.75 (m, 2H), 3.81 (s, 3H). 3.47 (m. IH). 2.95 (m. IH), 2.19 (s. 3H). 1.70-1.35 
(m, 6H). 1.31 (s, 3H), 1.03 (s, 3H); NMR (75 MHz. DMSO-de) 8 156.4. 154.4 
10 (145.1), 132.9, 129.2, 128.0, 127.6. 126.9. 126.1. 119.3. 118.6, 114.3. 113.1. 109.0. 
105.5. 73.5. 64.4. 55.9. 49.2. 48.6. 29.7. 26.5. 25.6. 24.3. 23.5. 18.3; 
AnaL calcd for C27H31NO3-I/4H2O: C. 76.84; H. 7.52; N. 3.32. Found: C, 76.93; H 
7.73; N. 3.18. 

15 ExamplBlSI 

2.5-dihYdro-1(VmrthoxY-5-nHndolvn-?,.2.4-nimethvi-iH.riihenr^n^ nnn4-nq.«nr.««^ 

Example 2B and indole were processed as in Example 2 to provide the desired 
compound. 

MS (DCl/NHs) m/e 423 (M+H)+; 
20 IH NMR (300 MHz. DMSO-dfi) 5 10.89 (d, IH). 8.01 (d. IH). 7.83 (dd, IH). 7.27 (dd, 
IH). 7.04 (m, 3H). 6.80 (t. IH). 6.68 (d. IH). 6.54 (s. IH), 6.53 (d. IH), 6.28 (d. IH). 
6.12 (s. IH). 5.35 (s, IH). 3.83 (s. 3H). 1.89 (s. 3H). 1.22 (s, 3ED. 1.14 (s. 3H) 
Anal, calcd for C28H26N2O2: C, 79.59; H. 6.20; N. 6.62. Found: C. 79.58; H. 6.28; N. 
6.36. 

25 

Example l 'S2 

nl fSS . ^'.S) 2 ., '>-f1ihvdrO-10-mPthoxv-5-d-methvl-^-rvrlnhff x envn-2 7 4-rrimethvl-lH. 

rilbenzonvranof3.4-nqninnltn» 
Example 148 (0.512 g, 1.23 mmol) was dissolved in CH2CI2 (5 ml), cooled to 0 
30 'K:, treated with (i-Pr)2NEt (0.32 ml. 1.84 mmol). methanesulfonyl chloride (0.1 1 ml. 1.47 
mmol) and stirred for 1 hour. The reaction mixture was treated dropwise with lithium 
triethylborohydride (4.70 ml of IM^-HF solution. 4.70 mmol). stilted 60 minutes, treated 
widi 10 ml IM NaOH, 0.6 ml 30 % H2O2, stirred 2 hours and extracted with ethyl acetate. 
The organic layer was washed with H2O, saturated aqueous NaHCOs, brine, dried 
35 (MgS04) and concentrated. The residue was purified by siUca gel chromatography eluting 
with 5 % then 7 % ediyl acetate in hexanes to give 0.362 g (74%) of the desired product as a 
colorless foam. 
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MS (DCI/NH3) m/e 402 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.02 (d, J=8 Hz, IH), 7.06 (t, J=8 Hz. IH). 6.68 (d, 
J=8 Hz. IH). 6.64 (d. 1=8 Hz. IH). 6.56 (d. J=8 Hz. IH), 6.16 (s, IH). 5.49 (d. J=10 
Hz, IH). 5.41 (br s. IH), 4.83 (br s. IH). 3.85 (s. 3H). 2.31-2.17 (m, IH). 2.06 (s, 3H), 
5 1.99-1.21 (m. 6H), 1.49 (s, 3H), 1.29 (s, 3H), 1.08 (s, 3H). 

Example 153 

r^/f5R.3'S^ 2■Sw^ihvdro-10■methoTV-5-fl-Inethvl-^^vclohexenvlV2■2.4-trifnt5thvl-lH- 

fnbeiniTOpyranor3.4-flqtiinoline 
10 Example 149 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.04 (d. J=9 Hz. IH). 7.07 (t, J=8 Hz. IH). 6.68 (d. 
J=8 Hz, IH), 6.63 (d, J=9 Hz. IH), 6.61 (d, J=8 Hz, IH), 6.22 (d, J=2 Hz, IH), 5.55 
(br s, IH), 5.45 (br s. IH). 5.35 (d, J=10 Hz, IH), 3.86 (s, 3H). 2.34-2.18 (m, IH), 
15 2.12 (s. 3H), 1.97-0.88 (m, 6H), 1.61 (s, 3H), 1.30 (s, 3H), 1.02 (s, 3H); 

AnaL calcd for C27H3lN02»l/4H20: C, 79.87; H, 7.82; N, 3.45. Found: C, 79.81; H, 
8.28; N, 3.39. 

E?<:a»npte 154 

20 Mr5S.3\S^ 2.S-dihvdro-10-methoxv-5-fl-methvl-3.cvclohexenvn-2.2.4-trimethvl-lH- 
- rnhen7.f)pvrannr3.4-nquinn1ine 
Example 152 was subjected to HPLC on an (RJl) WHELK-0 1 column eluting 

with 2% EtOH in hexanes to provide the desired compound. 

[alD^o -155.9" (c 0.85. CHCI3); 
25 MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d. J=9 Hz. IH), 7.06 (t. J=8 Hz, IH). 6.68 (d. 

J=8 Hz, IH), 6.64 (d, J=9 Hz, IH), 6.57 (d, J=8 Hz, IH). 6.20 (d. 1=2 Hz, IH). 5.49 

(d. J=10 Hz. IH). 5.42 (br s. IH). 4.83 (br s, IH). 3.85 (s, 3H). 2.30-2.18 (m. IH). 

2.06 (s, 3H), 1.97-1.20 (m, 6H), 1.49 (s, 3H). 1.29 (s. 3H), 1.08 (s. 3H); 
30 Anal, calcd for C27H3lN02»l/4H20: C. 79.87; H, 7.82; N, 3.45. Found: C, 79.80; H, 

8.15; N. 3.41. 

(A r5S. VR) 2.5-dihvdro-10-methoxv-5-n-hvdroxvmethvl-3.cvclnhexenvn-2.2.4- 
35 trimethvl- 1 H-F 1 Ihenropvranof 3.4-nquinnline 

Example 149 was subjected to HPLC on an (R.R) WHELK-O 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 
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[aJoM -233.9' (c 1.27, CHCI3); 
MS (DCI/NH3) m/e 418 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.05 (d, J=9 Hz, IH). 7.08 (d. J=8 Hz. IH). 6.68 (d, 
J=8 Hz. IH). 6.63 (d. J=9 Hz, IH), 6.61 (d, J=8 Hz. IH). 6.23 (br s. IH). 5.78 (br s. 
5 IH), 5.46 (br s. IH), 5.37 (d. J=10 Hz, IH), 4.65 (t. J=6 Hz, IH). 3.86 (s. 3H). 3.76 
(m. 2H). 2.36-2.22 (m, 2H), 2.12 (s, 3H), 1.87-1.77 (m, 2H), 1.65-1.53 (m, IH), 1.30 
(s, 3H), 1.27-0.92 (m, 2H), 1.02 (s, 3H). 

Example 156 

10 (4-^ fSR. 3\S> 2.5-dihvdro-10-methoyv-5-n-hvrimxvmethvl-^-cvclnhe.xftnylV?.2.4- 

trimethvl-1 H-fl 1henzopvranor3.4-nqainnline 
Example 149 was subjected to HPLC on an (RJl) WHELK-0 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 
ta]D» +234.6*» (c 1.10. CHQa); 

IS MS (DCI/NH3) m/e 418 (M-t-H)+; 

IH NMR (300 MHz, DMSO-de) 8 8.05 (d, J=9 Hz, IH). 7.07 (t. J=8 Hz, IH), 6.68 (d, 
J=8 Hz. IH). 6.63 (d. J=9 Hz, IH), 6.61 (d, J=8 Hz. IH), 6.22 (br s, IH), 5.78 (br s, 
IH), 5.45 (br s, IH), 5.37 (d, J=10 Hz, IH), 4.63 (l. J=6 Hz, IH). 3.86 (s, 3H), 3.78- 
3.73 (m, 2H), 2.36-2.22 (m. 2H), 2.12 (s. 3H), 1.87-1.77 (m. 2H), 1.65-1.52 (m, IH), 

20 1.34-0.93 (m, 2H), 1.30 (s, 3H). 1.02 (s, 3H). 

E?tampl6 157 

f-VfSS. 3'R)2.5-dihvdro-10-methoxv-5-fl-methvl-3-cvclohexenvn-2.2.4-trimethvl-lH- 

rilbenzopyrano("3.4-f)quinoline 
25 Example 155 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e (M+H)+ 402; 

IH ^fMR (300 MHz, DMSO-dg) 5 8.04 (d, J=8 Hz. IH), 7.07 (t, J=8 Hz, IH), 6.68 (d, 
J=8 Hz, IH), 6.63 (d, J=8 Hz, IH), 6.62 (d. J=8 Hz. IH). 6.23 (br s. IH). 5.55 (br s, 
IH). 5.45 (br s, IH). 5.35 (d, J=10 Hz, IH), 3.86 (s, 3H), 2.33-2.18 (m, IH). 2.12 (s, 
30 3H). 1.95-1.45 (m, 4H), 1.61 (s, 3H). 1.34-0.88 (m, 2H), 1.30 (s, 3H). 1.02 (s. 3H); 
(a]D»' -224.1° (c 0.73. CHCI3); 

Anal, calcd for C27H3lNC)2*l/2H20: C, 78.99; H. 7.86: N. 3.41. Found: C. 79.14; H, 
8.07; N, 3.03. 



-144- 



wo 99/41256 



PCTAJS99/03127 



Example 15« 

(+)-(SR. 3'S) 2.5-dihvdn)M0-mftthoxv-S-ri-metlivl-l-cvclnhflT<»nv n -2.2 4.trim.»thy1-TPy. 

rnbenzonvranon.4-flqiiinn1inp. 
Example 156 was processed as in Example 152 to provide the desired compound. 
MS (DCI/NH3) m/e 402 (M-t-H)+; 

IH NMR (300 MHz. DMSO-de) 8 8.04 (d, J=9 Hz, IH). 7.07 (d. J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH). 6J9 (d, J=8 Hz. IH). 6.22 (br s. IH). 5.55 (m. IH). 
5.45 (br s. IH). 5.35 (d. J=10 Hz, IH), 3.86 (s. 3H). 2.27 (m. IH). 2.12 (s. 3H). 1.94- 
1.05 (m. 6H). 1.61 (s, 3H). 1.30 (s. 3H). 1.02 (s. 3H). 

Example 159 

2.5-dihvdro- 1 0-methoxv-5-C 1 -chlnrnmeth v1-^-cvclnhexenv l V2.2.4-frimftthvl- 1 H. 

rilhenznpvrannn.4-nquinnline 
Example 148 (0. 1 10 g, 0.264 mmol) was combined with medianesulfonyl chloride 
(49 0.632 mmol), (i-Pr)2NEt (53 uL, 0.695 mmol). Uthium chloride (11 mg, 0.264 
mmol) in 2 mL of THF containing 2 drops of DMF and the reaction mixture was stirred at 
room temperature for several hours. The reaction mixture was diluted with ethyl acetate and 
washed with saturated aqueous bicarbonate, brine, dried over MgS04 and purified by silica 
gel chromatography eluting with 20% ethyl acetate in hexane to give 106 mg (92%) of the 
desired compound as a foam. 
MS (DCI/NH3) nt/e 436 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 8.03 (d. J=8 Hz. IH). 7.08 (t, J=8 Hz. IH). 6.66 (dd, 
J=8 Hz. 2H), 6.55 (d. J=8 Hz, IH). 6.25 (br s, IH), 5.53 (d, J=10 Hz. IH). 5.39 (s. 
IH), 5.25 (s, IH), 3.91 (s. 2H), 3.84 (s. 3H). 2.30 (m, IH), 2.05 (s. 3H). 1.35-2.00 (m. 
6H), 1.30 is, 3H). 1.10 (s, 3H). 

Example 160 

rel (5K. 3'R) 2.5-dihvdro-10-methnxv-5-f l-methnT vmethvl-3-cvclohexenvn-2.2.4- 
trimethvl- 1 H-F 1 1henzopvrannr3.4-flquinnli ne 
Example 148 was processed according to Example 152 using sodium methoxide 
instead of lithium triethylborohydride to give die desired compound. 
MS (DCI/NH3) m/e 432 (M+H)+; 

»H NMR (400 MHz. DMSO-de) 5 8.02 (d, J=9 Hz, IH), 7.07 (t, J=8 Hz. IH), 6.69 (d, 
J=9 Hz, IH), 6.64 (d, J=9 Hz, IH), 6.57 (d. J=9 Hz, IH). 5.53 (d, J=10 Hz, IH), 5.11 
(s. IH), 3.85 (s. 3H). 3.58 (dd. J=12+32 Hz, IH). 3.06 (s. 3H), 2.30 (br m, IH), 2.07 
(s. 3H). 1.50-2.00 (br m. 4H), 1.35 (m. IH), 1.30 (s, 3H), 1.10 (s, 3H); 
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13c NMR (100 MHz, DMSO-de) 5 156.2, 150.9, 145.0, 137.0, 133.7, 133.6, 130.4, 
128.1. 127.1, 127.1, 123.5, 117.9. 116.4, 113.5. 113.1. 110.1, 105.4. 105.3, 105.0, 
76.2, 75.4, 56.4. 55.6. 49.5, 36.9. 29.7, 23.4. 25.5. 25.3, 25.2, 24.2, 20.2. 

S Example 161 

rpl (SR. 3'R^ 2.5-dihvdro-10-methoxv-5-n-methvlthioinethvl-3-cvclohexenvn-2.2.4- 
trimethvl- 1 H-f 1 Ihenznpvranof ^.4-nquinoline 
Example 148 was processed according to Example 152 using sodium thiomethoxide 
instead of lidiium tiiethylborohydtide to give the desired compound as a wdiite foam. 
10 MS (DCI/NHs) m/e 448 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d, J=8 Hz, IH). 7.08 ( t, J=8 Hz, IH), 6.69 (d, 
J=8 Hz, IH). 6.65 (d. J=9 Hz. IH). 6.57 (d. J=9 Hz. IH), 6.23 (s. IH), 5.49 (d. J=10 
Hz, IH), 5.40 (s, IH), 5.00 (s, IH), 3.86 (s, 2H), 2.30 (br m, 2H), 2.07 (s, 3H), 1.81 
(s, 3H), 1.40-1.78 (br m, 6H), 1.30 (s, 3H), 1.09 (s, 3H); 
15 NMR (100 MHz, DMSO-dg) 5 156.2, 151.0, 145.0, 135.7, 133.8, 130.3, 128.2, 

127.1, 127.1, 123.5. 118.1, 116.5, 113.4, 113.1, 110.1, 105.3, 75.7, 55.5, 49.5, 40.8, 
37.5, 29.7, 27.3, 26.2, 25.7 (24.2), 20.6, 13.7. 

Exainpig 1162 

20 rg/ f5R. 2.5-dihvdro-10.methoxv-5-f l.acetoxvmethvl.:^-cvclnhftTftnviv.2-2.4- 

trimethyl-lH-fllhenzopyranof3.4-nquinoline 
Example 149 (0.100 g, 0.239 mmol) was combined with acetic anhydride ( 27 ^L, 
0.288 mmol), DMAP (2 mg, catalytic), (i-Pr)2NEt (50 |iL, 0.288 mmol) in 
dichloromethane (6 ml). The reaction mixture was stirred for 1 hour at room temperature, 
25 diluted with ethyl acetate and washed with saturated aqueous bicarbonate, brine, dried 

(MgS04)and purified by silica gel chromatography eluting with 20% ethyl acetate in hexane 
to give 89 mg (81%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 460 (M+H)*; 

IH NMR (300 MHz, DMSO-d^) 5 8.05 (d, J=8 Hz, IH). 7.08 (t. J=8 Hz, IH). 6.68 (d. 
30 J=8 Hz, IH), 6.64 (d, J=8 Hz, IH), 6.62 (d, J=8 Hz, IH), 6.23 (s, IH). 5.82 (s. IH). 
5.46 (s. IH), 5.40 (d, J=10 Hz, IH), 4.38 (s, 2H), 3.86 (s, 3H). 2.33 (br m, IH), 2.12 
(s, 3H). 2.03 (s. 3H). 1.85 (br m. 2H). 1.60 (br m, IH). 1.30 (s. 3H), 1.02-1.28 (br m, 
3H), 1.02 (s, 3H); 

Anal, calcd for C29H33NO4: C. 75.79; H, 7.24; N, 3.05. Found: C, 76.14; H. 7.47; N. 
35 3.02. 
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Examptft 1^^ 

rel fSR. 3'R) 2..5-f1ihvdro-10-methoxv-5-d-acRtoxvinffthv|-^ . cvein>i..y>.n Yl)-?.2,4- 
trimethvl-1 H-rnbenzonvrannn ^HTiinnlinf; 
Example 148 was processed as in Example 162 to provide the desired compound as 
a white solid. 

MS (DCI/NH3) m/e 460 (M+H)*; 

IH NMR (300 MHz, DMSO-de) S 8.02 (d. J=8 Hz, IH). 7.08 (t, J=8 Hz. IH). 6.70 (d, 

J=8 Hz, IH). 6.65 (d. J=8 Hz, IH), 6.58 (d. J=8 Hz. IH), 6.18 (s. IH), 5.55 (d, J=10 

Hz. IH). 5.39 (s, IH). 5.16 (s. IH), 4.22 (s, 2H). 3.85 (s, 3H), 2.40 (br. J=8 Hz, IH), 

2.06 (s. 3H). 1.96 (s. 3H), 1.32-1.95 (br m. 3H). 1.28 (s. 3H), 1.06 (s. 3H); 

AnaL calcd for C29H33NO4: C, 75.79; H, 7.24; N, 3.05. Found: C, 75.53; H, 7 32; N 

2.84. 

Example 1fi4 

rel (SR . ?, i 1-(1ihYdro-10-mPthQxv-5-d-mefhoxvme.thvi-'< - cvcifthmrAnyi)-; >,2.4- 

trimethvl- 1 H-mhen7npvranon.4-nqiiinr^»n,. 
Example 149 was processed according to Example 152 using sodium methoxide 
instead of Uthium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 432 (M+H)*; 

JH NMR (300 MHz. DMSO-de) 5 8.05 (d. J=9 Hz. IH). 7.07 (t. J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH), 6.64 (d, J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.59 (d. J=8 Hz. IH). 6.20 (s. 
IH). 5.78 (s, IH). 5.45 (s. IH). 5.39 (d. J=10 Hz. IH). 3.70 (s. 2H). 3.14 (s, 3H), 2.30 
(br m, IH). 2.12 (s, 3H). 1.81 (br m, 2H), 1.60 (br m, IH), 1.30 (s. 3H). 1.15 (br m. 
2H). 1.02 (s, 3H); 

Anal, calcd for C28H33NO3 I/4H2O: C, 77.12; H, 7.74; N. 3.21. Found: C. 77.17; H. 
7.55; N. 3.15. 

Example I65 

rel (5K . 3'R) ?.5-tlihvdrO-10-niethoxv-5.n-fN.hf-dimi.thvlr. m inn^methv1.^^vclnhexenvn. 
2.2.4-trimCthvl- 1 H-r t lhRnznpvrnn on,4-nqiiinni;n«> 

Example 148 was processed according to Example 152 using dimethylamine instead 
of lithium triediylborohydride to give the desired compound as a white foam. 
MS (Da/NH3) m/e US (M+H)*; 

IH NMR (300 MHz. DMSO-ds) 5 8.01 (d. J=8 Hz. IH). 7.07 (t, J=8 Hz, IH). 6.69 (d. 
J=8 Hz, IH). 6.64 (d. J=8 Hz. IH). 6.57 (d. J=8 Hz. IH). 6.22 (s. IH). 5.50 (d. J=10 
Hz. IH). 5.39 (s. IH), 5.03 (s, IH), 3.85 (s, 3H), 2.62 (d, J=ll Hz, IH), 2.50 (d, J=ll 
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Hz, IH), 2.25 (br s, IH), 2.06 (s, 6H), 1.98 (s, 3H), 1.40-1.95 (br m. 6H), 1,30 (s, 3H), 
1.25 (brm. IH), 1.11 (s. 3H): 

Anal, calcd for CjQHseNjOi-SMHzO: C, 76.03; H. 8.25; N. 6.11. Found: C. 75.90; H. 
7.81; N. 5.90. 

Examplft 

rel (SR. 2.5-dihvdro-10-niethoxv-5-f l-methvlthinmethvl-3-cvcloheicenvn.2.2 .d- 
trimethvl-lH-rnhenrnpvranon.4-flqainnline 
Example 149 was processed according to Example 152 using sodium thiomethoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 448 (M+H)*; 

IH NMR (300 MHz. DMSO-d6) 5 8.05 (d, J=9 Hz, IH). 7.07 (t, J=8 Hz. IH), 6.68 (d, 
J=8 Hz, IH), 6.63 (d. J=8 Hz. IH), 6.61 (d, J=8 Hz, IH), 6.24 (s, IH). 5.71 (s, IH), 
5.46 (s. IH), 5.39 (d, J=10 Hz, IH), 3.86 (s. 3H), 3.02 (s, 2H). 2.17-2.41 (br m, 2H). 
2.11 (s, 3H), 1.91-2.10 (br m. 2H), 1.88 (s, 3H), IJO (s, 3H), 1.25 (s, 3H), 1.05-1.25 
(br m, 3H), 1.02 (s, 3H); 

Anal, calcd for C28H33N02S- I/2H2O: C, 73.65; H, 7.50; N, 3.07. Found: C, 73.37; H, 
7.46; N, 2.97. 

Example 167 

rel f5R. 2.5-dihvdm-lO-methn^rv-S-f l-m-mnrp hQlino>methvl-3-cvclohexenvlV2.2.4- 
trimethvl- 1 H-Fl 1henzopvranor3.4^flqmnnline 
Example 148 was processed according to Example 152 using morpholine instead of 
lithium triethylborohydride to give the desired compound as a white.foam. 
MS (DCI/NH3) m/e 487 (M+H)*; 

»H NMR (300 MHz, DMSO-de) 5 8.01 (d, J=9 Hz, IH). 7.07 (t. J=8 Hz, IH). 6.68 (d. 
J=8 Hz, IH), 6.65 (d, J=8 Hz. IH), 6.56 (d, J=8 Hz. IH), 6.22 (s, IH), 5.49 (d, J=ll 
Hz, IH). 5.41 (s, IH). 5.04 (s. IH). 3.85 (s, 3H), 3.52 (br s. 3H), 2.68 (d, J=12 Hz, 
IH), 2.56 (d, J=12 Hz, IH), 2.25 (br s, IH), 2.15 (br s, 2H). 2.05 (s, 3H), 1.40-2.00 (br 
m, 6H), 1.32 (s, 3H). 1.20-1.28 (br m. 6H), 1.17 (s, 3H); 

Anal, calcd for C31H38N2O3: C. 76.51; H, 7.87; N, 5.76. Found: C, 76.24; H, 8.05; N, 
5.52. 
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Examnlft 

nl (SR . 3'R) 2.5-dihYffro- IfVmeihoxY-.Vf 1 -fN-methvI-N-mpthvi5iuifnnvi«min»w^thy^.i^- 
CYC l ohexcnYlV? 2.4-trimethvi-iH-rniv>n^npYran on.4-nq.nnrsiin^ 
Example 170 (0.80 g, 0.186 mmol) was combined with methanesulfonyl chloride 
(15 \iL, 0.195 mmol). (i-Pr)2NEt (48 ill, 0.279 mmol) and THF at 0 OC for 1.5 houis. 
The product was added directly to a siUca gel plug and elated with hexane then 40% ethyl 
acetate in hexane to give 88 mg (93%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 509 (M+EI)*; 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d, J=9 Hz. IH). 7.08 (t. J=8 Hz, IH). 6.69 (d. 
J=8 Hz. IH). 6.65 (d. J=9 Hz. IH), 6.58 (d. J=9 Hz. IH). 6.20 (s. IH). 5.53 (d. J=5 Hz. 
IH). 5.41 (s, IH), 5.11 (s. IH). 3.85 (s. 3H). 3.46 (d. J=13 Hz, IH), 3.24 (d, J=13 Hz. 
IH). 2.82 (s. 3H). 2.53 (s, 3H). 2.30 (br. IH). 2.08 (s, 2H). 1.5-2.0 (br ra, 6H). 1.35 (br 
m, IH). 1.30 (s, 3H), 1.25 (m, IH). 1.11 (s, 3H); 

Anal, calcd for C29H36N2O4S: C. 68.47; H. 7.13; N. 5.51. Found: C. 68.20; H. 7.09; N. 
5.36. 

Examplft Iffl 

nl (SR . 2.5-dihvdm-10-merhoTv.5-n.fN NrfimPtiiyiaminoWfhvi .3-cvcinht.»Pnvn- 

2.2.4-trimethvl-1H-rnhenznpvran on.4.nrii»nnlin^ 
Example 149 was processed according to Example 152 using dimethylamine instead 
of litfiium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H)*: 

IH NMR (300 MHz. DMSO-de) 5 8.05 (d. J=9 Hz, IH). 7.05 (l, J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH). 6.63 (d. J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.213 (s. IH). 5.69 (s. IH), 
5.46 (s, IH). 5.42 (d. J=10 Hz, IH). 3.86 (s. 3H). 2.70 (br, IH), 2.30 (br m. IH), 2.11 
(s. 3H). 2.05 (br. 4H). 1.85 (br. 2H). 1.56 (m. IH). 1.30 (s. 3H), 1.10-1.25 (m, 3H), 
1.02 (s. 3H); 

Anal, calcd for C29H36N2O2 I/2H2O: C. 76.79; H. 8.22; N, 6.18. Found: C, 76.49; H, 
8.23; N, 5.95. 

Example 170 

nl (SR . yR) 2.^-dihvdro-10-methnxv-S-n-fN-m e thvlaminn^methvl-:^-cvclnhexenvn. 
2.2.4-trimethvl- 1 H-r 1 Ihenzonvrannf^ 4- nqiii nnlin^ 

Example 148 was processed according to Example 152 using methylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 431 (M+H)*; 
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>H NMR (300 MHz, DMSO-dfi) 5 8.00 (d. J=8 Hz, IH), 7.05 (t, J=8 Hz, IH), 6.68 (d, 
J=7 Hz, IH), 6.63 (d, J=7 Hz, IH). 6.57 (d. J=7 Hz, IH), 6.22 (s, IH). 5.76 (s, IH). 
5.53 (d. J=10 Hz, IH). 5.41 (s. IH). 5.14 (br s. IH). 3.85 (s, 3H), 3.02 (s. 2H), 2.30 (br 
m. IH), 2.22 (s, 3H), 2.07 (s, 3H), 1.74 (br m. 2H). 1.80-1.4 (br m, 4H). 1.30 (s, 3H), 
5 1.25 (s. IH), 1.10 (s, 3H); 

AnaL calcd for C28H33N2O2 I.25H2O: C, 74.22; H, 8.12; N, 6.18. Found: C. 74.05; H, 
7.81: N. 6.00. 

Example 171 

10 2.5-dihvdi!0-10-medioxv-S-f2-methvl-3-pmpenvlV2.2.4-trimethvl-lH-rni^nznpvraiiora.4- 

flquinoline 

A solution of Example 147 (51 mg, 0.12 mmol) and tetramethyldn (66.5 |ll. 0.048 
mmol) in 1ml HMPA was degassed wdth N2 for 20 minutes. 

Dichlorobis(triphenylphosphine)palladium(II) (9.8 mg, 0.012 mmol) was added and the 
IS reaction mix was heated at S5°C for 60 houis, cooled to n)om temperature, and stirred 
vigorously with 30 ml of ethyl acetate and 30 ml of saturated KF aqueous soludon for 3 
hours. The mixture was tl^n filtered through a plug of celite and the layers were s^arated. 
The organic layer was washed with water, brine and dried (Na2S04). Concentration 
followed by silica gel chromatography (15% ethyl acetate/hexanes) provided the desired 
20 compound. 

MS (DCMSIH3) m/z 362 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.94 (d, IH), 7.05 ( t, IH). 6.68 (d, IH), 6.58 (d, IH), 
6.42 (d, IH). 6.12 (d, IH). 5.91 (dd, IH), 5.44 (s, IH). 4.77 (s. IH), 4.54 (s, IH). 3.87 
(s, 3H). 2.43 (m, IH), 2.20 (s, 3H), 2.09 (m, IH), 1.74 (s. 3H). 1.16 (s, 3H). 
25 HRMS calcd m/z for C24H27NO2: 361.2042. Found: 361.2047. 

Example 172 

2.5-dihvdro- 1 0-methoxv-5-f 1 .3-hutadien-2-vn-2.2.4-trim ethvl- 1 H-f 1 1h eii7,npvranQr3.4- 

flquinoline 

30 Example 147 and tribu^l(vinyl)tin were processed as in the previous example to 

give the desired compound. 

MS (DCI/NH3) m/z 374 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.00 (d. IH), 7.05 ( I. IH), 6.70 (dd. IH). 6.60 (d, 
IH). 6.47 (dd, IH). 6.36 (dd. IH). 6.18 (d. IH). 5.95 (dd, IH). 5.43 (s, IH). 5.16 (s, 
35 IH). 5.12 (s. IH). 5.05 (d. IH). 5.00 (d. IH), 3.87 (s. 3H). 2.55 (dd, IH), 2.22 (dd, 
IH), 2.10 (s, 3H), 1.20 (s, 3H), 1.12 (s. 3H). 
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Example 17"^ 

2.5-dihvdro-10-methoxv-5-f2-carhnmethnTv -:^-prnpP.nvn-?-2 4.trim».thy1.1ff - 
rnbenzonvrannr^.4-flq,iinf^]jnf; 

A mixture of Example 147 (64 mg, 0.15 mmol), 
bis(tri{dienylpliosphine)dicart)onylnickel (144 mg, 0.225 mmol) and triethylamine (42uL, 
0.30 mmol) in 5 mL of MeOH was refluxed for 16 hours, cooled, and partitioned between 
ethyl acetate and water. The organic layer was washed with brine, dried (Na2S04) and 
concentrated. The residue was purified by flash silica gel chromatography (15% ethyl 
aceute/hexanes) to give the desired compound. 
MS (DCI/NH3) m/z 406 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d. IH). 7.06 ( t. IH). 6.70 (dd. IH). 6.60 (d. 
IH). 6.41 (dd, IH), 6.12 (dd, IH). 6.01 (dd, IH), 5.43 (s. IH), 5.36 (s. IH). 3.87 (s. 
3H). 3.68 (s. 3H), 2.60 (dd, IH), 2.43 (dd. IH), 2.21 (s, 3H), 1.20 (s, 3H), 1.12 (s. 

3H); 

AnaL calcd for C25H27NO4: C. 74.05; H, 6.71; N, 3.45. Found: C, 73.81; H, 6.61; N, 
3.38. 

Example 174 

2.5-dihvdro- 1 0-methoxv-5-C 1 ■2-dihvdrnxv-^- p ropvn-2.2.4-trimethyl- 1 H- 
rnbenzonvranon.4-nquinoline 
_ A solution of Example 2 (50 mg, 0.144 mmol) in pyridine (3 mL) at 0 X was 
treated with OSO4 (370 uL, 0.144 mmol), stirred at ambient temperature for 48 hours, 
treated with saturated aqueous sodium bisulfite (3 mL), stirred for 4 houis and filtered 
through Celite. The Celite plug was washed repeatedly with EtOAc. The organic filtrate 
was washed with water, brine, dried (Na2S04) and concentrated. The residue was 
purified by flash silica gel chromatography (95:5 methylene chloride/methanol) to give the 
desired compound as an inseparabte mixture of two diasteieomeis (2: 1). 
MS (DCI/NH3) m/z 382 (M+H)+; 
»H NMR (300 MHz, DMSO-de); 

Major diastereomer: 5 7.94 (d, IH), 7.05 (t, IH), 6.67 (d, IH), 6.57 (d, IH), 6.53 (d, 
IH). 6.13-6.05 (m, 2H). 5.42 (s, IH). 4.80 (d, IH). 4.38 (t. IH). 3.85 (s. 3H). 3.65 
(bm. IH). 3.19-3.00 (m. 2H), 2.21 (s. 3H). 1.83 (m. 2H). 1.19 (s. 3H). 1. 11 (s, 3H); 
Minor diastereomer: 6 7.96 (d. IH), 7.07 (t, IH). 6.68 (d. IH). 6.58 (d. IH). 6.55 (d. 
IH), 6.13 (s. IH). 5.97 (dd. IH). 5.42 (s. IH). 4.50 (t. IH). 4.45 (d. IH). 3.85 (s. 3H), 
3.45-3.30 (m, 3H), 2.23 (s, 3H). 1.80-1.58 (m. 2H), 1.21 (s. 3H), 1.09 (s. 3H); 
AnaL calcd for C23H27NO4-0.35 H2O: C.71.24; H. 7.20; N. 3.61. Found: C. 71.24; H, 
7.28; N, 3.49. 
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Example 

2.^dihYdroH0-mrthQXY-5-ri,?-rnnTv.:^.nrnn.nvn-?9 4 -trirn.>hvi.iT^- 
rnhenznpvTfinnn -l-flmiinnlinr 

i A mixture of Example 174 (50 mg. 0.13 mmol). triphenylphosphine (38 mg. 0.14 

mmol). diethyl azodicarboxylate (25 mg. 0.14 mmol) and 3 angstrom molecular sieves (50 
mg) in benzene (5 mL) was rcfluxed for 48 hours, cooled and partitioned between EtOAc 
and water. The organic layer was washed with water, brine, dried (NA2SO4) and 
concentrated. TTie residue was purified by flash siHca gel chromatography (8:2 
hexane/EtOAc) to give the desired compound as an inseparable mixture of two 
diasiereomers (1.3:1). 
MS (DCUNHi) m/z 364 (M+H)+; 
»H NMR (300 MHz, DMSOdfi); 

Major diastereomer: 5 7.93 (d. IH). 7.09 (t, IH). 6.72 (d, IH), 6.60 (d. IH). 6.58 (d. 

IH), 6.14 (s IH), 5.95 (m, IH). 5.44 (s. IH), 3.85 (s. 3H). 3.04 (ra. IH). 2.72 (dd, IH) 

2.35 (dd, IH). 2.17 (s. 3H). 2.05-1.35 (ra, 2H), 1.16 (s, 3H). 1.14 (s, 3H); 

Minor diastereomen 5 7.95 (d. IH). 7.08 (t. IH), 6.71 (d, IH). 6.59 (d. IH). 6.57 (d. 

IH). 6,15 (s IH). 5.93 (m, IH), 5.44 (s, IH). 3.85 (s. 3H), 2.90 (m. IH), 2.65 (dd. IH) 

2.28 (m. IH). 2.17 (s. 3H). 2.05-1.58 (m. 2H). 1.17 (s. 3H), 1.13 (s. 3H); 

HRMS calcd m/z for C23H35NO3: 363.1834. Found: 363.1846. 

Example nfi 

2.5-d i hYdnh10-mCfhoyv-5-fl-n^f-nhthalirnidn'>-^.p»,pv| > -2.2.4.trimArhvl.]ff - 

Example 69 (250 mg, 0.68 mmol). phthalimide (103 mg. 0.7 mmol), 
triphenylphosphine (184 mg. 0.7 mmol) and diethyl azodicarboxylate (1 10 uL. 0.7 mmol) 
in THF (15 mL) was stirred for 24 hours and partitioned between EtOAc and water. The 
organic layer was washed widi water, brine, dried (Na2S04) and concentrated. TTie 
residue was purified by flash siKca gel chromatography (3:1 hexane/EtOAc) to give the 
desired compound. 
MS (DCI/NH3) m/z 495 (M+H)+: 

»H NMR (300 MHz. DMSO-dg) 5 7.88 (d, IH). 7.81 (s. 4H), 6.82 (t, IH), 6.58 (d, IH). 
6.42 (d. IH). 6.40 (d. IH). 6.10 (s. IH). 5.61 (dd, IH). 5.40 (s. IH). 3.78 (s. 3H). 3 48 
(t. 2H). 2.16 (s. 3H). 1.75-1.40 (bm. 4H). 1.22 (s. 3H). 1.16 (s, 3H); 
HRMS calcd m/z for C31H30N2O4: 494.2206. Found: 494.2198. 
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Example 177 

2.5-dihYdrO-l()-methOXV-'>-f 1 -amino-l-nronvn-2.2 4-frimethv1.1 H-n I h enyn^ivrannn d. 

flqwmoline 

Example 176 (1 18 mg, 0.24 imnol) was treated with hydrazine (12.8 mg, 0.4 
mmol) in refluxing ethanol (8 mL) for 16 houis, cooled and fUtered to remove a solid. The 
fUtratB was concentrated and poiified by floA silica gel chromatography (9.5.'0.5 methylene 
chlotide/methanol) to give die desired compound. 
MS (DCI/NH3) m/z 365 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d. IH), 7.05 (t, IH), 6.68 (d. IH). 6.57 (d, IH). 
6.54(d, IH). 6.08 (s, IH), 5.66 (dd, IH), 5.43 (s, IH), 3.85 (s. 3H). 2.43 (t, 2H), 2.17 
(s, 3H), 1.80-1.22 (m. 4H), 1.16 (s, 3H), 1.15 (s. 3H); 

AnaL calcd for C23H28N2O2 • 0.30 H2O: C74.69; H, 7.79; N, 7.57. Found: C. 74.50; 
H. 7.78; N. 7.31. 

Example 178 

2.5-dihvdro-10-meihoxv-5-fl-fhvdra7inocafhnnvla m inoV3-prnpvn-2.2-4-trimrthy1.1H. 

rnbenzonvranor3.4-flquinnlinft 
Example 177 (65 mg, 0.178 mmol) was treated with triphosgene (19 mg, 0.0646 
mmol) and triethylamine (50 uL. 0.36 mmol) in refluxing THF (6 mL) for 3 hours, cooled 
and concentrated to give the crude isocyanate. 

The crude isocyanate (0.089 mmol) in THF (10 mL) was treated widi hydrazine (4.5 
mmol). stirred for 2 hours under nitrogen, concentrated and the resulting residue was 
purified by flash silica gel chromatography( 9: 1 dichloromethane / methanol) to give the 
desired compound. 
MS (DCLTSIH3) m/z 423 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d, IH). 7.06 (t. IH), 6.79 (bs, IH). 6.68 (dd. 
IH), 6.57 (d, IH). 6.54 (dd, IH), 6.22 (bt. IH). 6.10 (d. IH). 5.63 (dd. IH). 5.44 (s, 
IH), 3.96 (bs. 2H). 3.85 (s, 3H). 2.92 (m. 2H). 2.15 (s. 3H). 1.58-1.20 (m. 4H), 1.16 
(s, 3H). 1.15 (s. 3H); 

HRMS (MtH)+ calcd m/z for C24H3ON4O3: 423.2396 . Found: 423.2413. 

Example 179 

(E) 2.5-dihvdro- 1 0-methoxv-5-r2-carhnmethox v. 1 -ethenvn-2.2.4-trimethvl- 1 H- 

r nben7onvranor3.4-flqiiinnlinft 
Example 44 (0.087 g. 0.26 mmol) was dissolved in CH2CI2 (10ml), cooled to-23 
°C. treated dropwise wiUi 0.52 ml IM Dibal-H / heptane solution (0.52 mmol) and stirred 
for 1 h. The reaction mixture was poured into 30 ml 0.5 M HCl. stirred 30 min. extracted 
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with e«hyl acetate, the combined organics washed with brine and dried (Na2SQ4) to give the 
intermediate aldehyde as a yellow foam. 

The resulting yellow foam was dissolved in THF (8 ml), cooled to 0 "C, treated with 
methyl (triphenylphosphoranyUdene)acetate (0.130 g. 0.39 mmol), stiired overnight at 
room tempoatiue and thai at 45 "C for 1 hour. The reaction mixture was allowed to cool, 
diluted with saturated aqueous NH4CI, extracted with ethyl acetate, and die combined 
organics washed with brine and dried (MgS04). The resulting residue was purified by 
column chromatography on silica gel eluting with 90:10-hexane:etfayl acetate to give 0.043 g 
(42%) the desired compound as a yellow foam. 
MS (DCI/NH3) m/e 392 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 7.99 (d, J=9 Hz, IH), 7.05 (t, J=8 Hz, IH), 6.86 (dd, 
J=4, 16 Hz. IH). 6.69 (d. J=7 Hz. IH). 6.67 (d. J=9 Hz, IH), 6.61 (d. J=8 Hz. IH). 
6.41 (dd, J=2, 4 Hz. IH). 6.26 (d. J=2 Hz, IH), 5.63 (dd. J=2, 16 Hz. IH), 5.45 (br s, 
IH), 3.84 (s, 3H), 3.56 (s, 3H), 2.08 (s, 3H), 1.19 (s, 3H). 1.15 (s. 3H); 
13c NMR (100 MHz. DMSO-de) 6 165. 19. 156.18, 151.64. 146.45, 145.59. 133.53. 
128.39. 127.17. 123.57. 117.17. 116.54. 113.85. 109.82. 105.78, 71.93. 55.80. 55.59, 
51.57. 49.75. 29.56. 29.15. 28.70. 23.45; 

Anal, calcd for C24H25N04»1/4H20: C. 72.80; H, 6.49; N, 3.54. Found: C. 73.00; H. 
6.56; N, 3.34. 

Example 1 an 

fZ>-2.S-dihvdro-10-methoxv-S-n-nrnnefivl^-2.2.d-trimethvl-TH-rnhe nzn pyranof3.4- 

flquinnline 

The intermediate aldehyde from Example 179 and ethyltriphenylphosphonium iodide 
were processed according to Example 187 to provide the desired compound. 
MS (DCI/NH3) m/e 348 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 7.90 (d. J=8 Hz, IH). 6.97 (t, J=6 Hz, IH), 6.67 (d, 
J=8 Hz. IH). 6.52 (d. J=8 Hz. IH), 6.48 (d, J=12 Hz, IH). 6.26 (d, J=7 Hz. IH). 6.10 
(s. IH), 5.59 (m, IH), 5.41 (s. 2H). 3.83 (s. 3H), 2.08 (s, 3H). 1.79 (d, J=7 Hz. 3H). 
1.23 (s, 3H). 1.11 (s, 3H): 

13c NMR (125 MHz. DMSO-dfi) 5 156.1, 152.4. 145.4. 132.4, 131.0, 130.2, 127.7. 
127.2. 127.0, 126.7, 116.9, 116.4, 113.7. 113.0. 109.9, 105.4, 69.4, 55.6, 49.7. 29.6. 
28.3, 23.0. 13.8; 

Anal, calcd for C23H25O2NM.OH2O: C. 75.59; H. 7.45; N. 3.83. Found: C. 75.53; H. 
7.20; N. 3.62. 



-154- 



wo 99/41256 



PCT/US99/03127 



Examnlft 1R1 

(E) 2.5-dihvdrQ- 1 0-methoxv-5-n-h vrimxv. l -pmp^ n vl V2.2.4-tri.^ethvl- 1 H. 
rnbenzonvranon.4.nqinqf>ljnft 
5 A 20 ml ethereal suspension of LiAHU (0.200 g, 5. 17 mmol) was treated dropwise 

at room temperaiiue with a 15 ml ethereal solution of AICI3 (0.230 g, 1.72 mmol). stiired 
for 15 minutes and treated dropwise with a 20 ml ethereal solution of Example 179. After 
stirring 1 hour at room temperature, 2 ml H2O was carrfulfy added followed by die 
dropwise addition of 15 % NaOH until a white paste deposited on the bottom of the vesseL 

10 The edier solution was decanted, the paste washed several times wiUi ether and the 

combined organics washed with brine and dried (MgS04). The residue was purified by 
column chromatography on silica gd eluting with 25% then 33% ethyl acetate in hexanes to 
give 0.195 g (78%) of the desired compound as a colorless foam. 
»H NMR (300 MHz, DMSO-dg) 5 7.95 (d. J=8 Hz. IH). 7.01 (t, J=8 Hz, IH), 6.64 (d, 

15 J=9 Hz, IH), 6.61 (d, J=9 Hz, IH). 6.52 (d, J=8 Hz, IH), 6.18 (br d, J=4 Hz, IH), 6.08 
(s. IH). 5.73-5.66 (m, IH). 5.51 (5.43, J=m Hz. IH), 5.41 (s, IH). 4.65 (t. J=5 Hz. 
IH). 3.83 (s, 3H). 3.77 (t. J=5 Hz. 2H). 2.12 (s, 3H), 1.19 (s. 3H). 1.13 (s. 3H); 
MS(FAB)m/e calcd for C23H25NO3: 363.183. Found 363.1839. 

20 Example 

f£)2J?-dihvdrfVlO-mRthoxv-5-n-nsi.N-rtimf.thvlaminfv;arhn n vlnxv^.l-prnpenvlV2^ 
trimethvl- 1 H-n 1hen3:npvrnnof ;.4-fkminnlinft 
Example 181 (0.035 g. 0.096 mmol) was dissoved in DMF (5 ml), treated with 
NaH (0.012 g 60% dispersion in oil, 0.289 mmol) at room temperature, stirred for 10 
25 minutes, treated dropwise with N.N-dimethylcarbamoyl chloride (44^U, 0.48 1 mmol) and 
stirred for 30 minutes. The reaction mixture was diluted with 10 ml sanirated aqueous 
NH4a, extracted witii ethyl acetote, the organic layers washed with H2O, brine, dried 
(MgSQ4). concentrated, and purified by silica gel chromatography eluting with 25% Uien 
33% ethyl acetate in hexanes to give 0.033 g (79%) of Uie desired compound as a colorless 
30 foam. : 

MS (DCI/NH3) m/e 509 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 7.94 (d. J=9 Hz, IH), 7.02 (t, J=8 Hz. IH). 6.66 (d. 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH), 6.53 (d, J=8 Hz, IH). 6.17 (m, 2H). 5.82 (dd. J=16. 
4 Hz. IH), 5.49-5.42 (m, IH). 5.42 (s. IH). 4.31 (d, J=6 Hz, 2H). 3.82 (s. 3H). 2.71 
35 (m, 6H). 2.09 (s. 3H). 1.20 (s. 3H). 1.12 (s. 3H); 
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"C NMR (100 MHz. DMSO-de) 5 156.1. 155.1. 151.8, 145.4. 133.0. 131.5. 130.0, 
129.8. 127.6. 127.0. 126.8. 117.3. 116.9. 113.7, 113.5, 110.0. 105.6. 72.9. 63.8. 55.7. 
55.6, 49.7, 29.3, 28.5. 28.4. 23.3; 

MS (FAB) m/e calcd for C26H30N2O4: 434.2206. Found 434.2209. 

5 

Examplft 

fg) 2 . 5-d i hYdrO-lQ-methoxv-5-f 3-methny vmethnTv.1 - n ronenvn-2.2.4-frimftrhvl-1 H- 

rnben7onvranon.4-flqiiinnlinP 
Example 181 ( 0.026 g. 0.072 mmol) was dissolved in dichlotoethane (5 ml). 
10 cooled to 0 «C, treated with a-Pr)2NEt (62 fil. 0.358 mmol) foUowed by cWoromethyl 
methyl ether (16 ^1. a215 mmol) the bath removed and the mixture heated to 55 °C for 14 
hours. The mixutre was partitioned between ethyl acetate and saturated aqueous NH4CI, the 
organic layer washed with brine, dried (MgS04) and purified by silica gel chromatography 
eluting vridi 10 % ethyl acetate in hexanes to give 0.012 g (41%) of die desired compound 
IS as an amber oiL 

IH NMR (300 MHz, DMSO-de) 5 7.94 (d. J=8 Hz. IH). 7.02 (t. J=8 Hz. IH). 6.66 (d, 
J=9 Hz, IH). 6.63 (d. J=9 Hz. IH), 6.53 (d, J=8 Hz, IH). 6.19 (br d. J=3 Hz, IH). 6.14 
(d, J=2 Hz, IH). 5.78 (dd. J=I6, 4 Hz. IH), 5.42 (s. IH). 4.31 (ABq. J=8. 6 Hz. 2H), 
3.84 (m, 2H). 3.82 (s. 3H), 3.09 (s, 3H), 2.11 (s, 3H), 1.20 (s, 3H), 1.13 (s. 3H); 
20 MS (FAB) m/e calcd for C25H29NO4: 407.2097. Found 407.2090. 

Example 184 

2.5-dihYdn>-10-methoxv-5-r3-hvdrnxv-^.prnpPnvlV7 .2.4-trimpthvl-1H- 
rilbenzonvrannr3.4-flqiiinf»linft 
25 Example 44 (0.58 g. 1.74 mmol) was dissolved in CH2CI2 (40 ml), cooled to-45 

°C. treated dropwise with 2.09 ml IM Dibal-H / heptane solution (2.09 mmol) and stined 
for 1 h. The reaction mixture was poured into 75 ml 0.5 M HQ. stirred 30 min, extracted 
widi ethyl acetate, the combined organics washed with brine, dried (N2^S04) and 
conceno^ted to give 0.55 g crude aldehyde as a yellow foam. 

30 The resulting aldehyde (0.048 g, 0.143 mmol) was dissolved in THF (5 ml) cooled to OX, 
and treated slowly with vinyhnagnesium bromide (0.72 ml IM/THF. 0.72 mmol). After 
stirring 15 minutes, the mixture was partitioned between ethyl acetate and brine, the aqueous 
layer extracted with ethyl acetate and combined organics washed vwth brine, dried 
(Na2S04). concentrated and purified by silica gel chromatography eluting widi 20 % ethyl 
acetate in hexanes to give the desired compound (0.027 g, 53%) as an inseparable 1 : 1 
mixture of diastereomers. 
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MAJOR: 

»H NMR (300 MHz. DMSO-de) 5 7.97 (d. J=8 Hz, IH), 7.04 (t. J=8 Hz. IH). 6.68 (d. 
J=8 Hz, IH). 6.59 (d, J=8 Hz, IH), 6.48 (d, J=8 Hz, IH). 6.03 (br s. IH). 5.61 (s. IH). 
5.46 (m. IH). 5.36 (m. IH). 4.97-5.10 (m. IH). 4.87 (m, IH), 3.94 (m, IH). 3.85 (s, 
3H). 2.19 (s. 3H). 1.23 (s. 3H). 1.10 (s. 3H); 
MINOR: 

MS (DCFNH3) m/e 364 (M+H)^; 

»H NMR (300 MHz. DMSO-de) 5 8.02 (d. J=8 Hz, IH), 7.07 (t. J=8 Hz. IH). 6.68 (d, 
J=8 Hz. IH). 6.62 (d, J=8 Hz, IH). 6.61 (d. J=8 Hz. IH). 6.16 (br s, IH), 5.95 (m, IH), 
5.58 (s, IH), 5.41 (s, IH), 4.97-5.10 (m, 2H), 3.94 (m, IH), 3.85 (s. 3H), 2.11 (s, 3H), 
1.27 (s, 3H), 1.01 (s, 3H); MS (DCI/NH3) m/e (M+H)+ 364; Anal, calcd for 
C23H25N03-3/4H20: C, 73.29; H, 7.09; N, 3.72. Found: C, 73.67; H, 6.80; N, 3.81. 

Example 18^ 

methvl 2-f2.5-dihvdro-l O-mRthoxv-C^ ? 4-trinit>thv1-l H -rnhenyi>pvraTinr3.4-nqiiinnlin.S- 

vn acetyl hvdmTamafft 
Example 46 ( 0.150 g, 0.395 mmol) was added dropwise to a solution of N,0- 
dimethylhydroxylamine hydrochloride ( 0.192 g, 1.98 mmol) and trimethylaluminium ( 1.0 
mL. 2.0 mmoland the resulting mixture heated at 40 for 2 hours, quenched with 
methanol and partitioned between methylene chloride and saturated aqueous Rochelle's salt 
The organic layer was washed with saturated aqueous sodium bicarbonate, brine, and dried 
^gS04). The crude product was purified by flash chromatography on silica gel duting 
with 4% then 10% ethyl acetate in methylene chloride to give the desired compound (62 %) 
as a white foam. 

MS (DCI/NH3) m/e 409 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 6 7.79 (d, J=8 Hz, IH), 7.05 (dd. J=8 Hz, IH). 6.73 (d. 
J=8 Hz, IH), 6.61 (d, J=8 Hz, IH), 6.48 (d, J=8 Hz, IH), 6.25 (dd, J=2+10 Hz, IH), 
6.16 (s. IH). 5.43 (s, IH). 3.87 (s, 3H), 3.25 (br s, 3H), 3.04 (br s, 3H). 2.34 (m. IH). 
2.18 (s. 3H). 1.17 (s. 6H); 

Anal, calcd for C24H28N2O4: C. 70.57; H, 6.91; N. 6.86. Found: C, 70.74; H, 7.1 1; N, 
6.59. 

Example 186 

2-f 2.5-dihvdrO- 1 0-meihOXV-2.2.4-trimftthvl- 1 H-f l Ihenynpvmnnf^ ^ -nguinnlin-S-vl^ 

acetnldehvde 

Example 185 (0.334 g, 0.817 mmol) was dissolved in THF (20 ml), cooled to -78 
OC, and treated with IM Dibal-H in toluene (1.71 mL, 1.71 mmol) over 5 minutes and 
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stuied for 1 hour. The reaction mixture was poured into saturated potassium sodium 
tartrate, the layers separated, the aqueous phase extracted with CH2CI2. the combined 
organics washed with saturated aqueous sodium bicarbonate, brine, dried (MgS04). and 
purified by silica gel chromatography eluting with 30% ethyl acetate in hexane to give 0.265 
g (93%) of the desired product as a colorless foam. 
MS (DCI/NH3) m/e 350 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 9.65 (s. IH), 7.95 (d, J=9 Hz. IH), 7.05 (dd. J=8 Hz. 
IH), 6.73 (d, J=8 Hz. IH); 6.60 (d. J=8 Hz. IH), 6.45 (d. J=8 Hz. IH). 6.35 (dd, 
J=3+10 Hz, IH), 6.20 (s, IH), 5.45 (s, IH), 3.85 (s, 3H). 2.85 (m, IH), 2.60 (m, IH). 
2.15 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

AnaL calcd for C22H23N03»1/4H20: C, 74.66; H, 6.69; N, 3.96. Found: C, 74.32; H. 
6.30; N, 3.86. 

Example 187 

2.S-dihvdro-l 0-methnxv.5-r2-cvclnhexvlidenvtethvlV2.2 4-trimftfhvl-1 W- 
r 1 1benznnvranor3.4-flqiiinnlinp. 
Cyclohexyltriphenylphosphonium bromide ( Grim, S. O.; Ambrus. J. H.; J.Org. 
Chem. 1968, 33, 2993-2994.) (0.234 g,0.55 mol) was suspended in (5:3) THF:Ether (8.0 
ml), cooled to-10 "C, treated with 220 \il of 2.5 M n-butyl lithium, stirred for 10 minutes. 
Example 186 was added as a solution in THE and the reaction was allowed to stirat room 
tenqwratuTB 12 hours, refluxed for 15 minutes and allowed to cooL Diethyl etiier was added 
and the reaction was filtered and concentrated. Hie resulting residue was purified by silica 
gel chromatography eluting with 10:1 to 5:1 hexanes:ethyl acetate xa afford 0.033 g (51% ) 
desired compound. : m.p. 130-135 C°; 
MS (DCI/NH3) m/e 416 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 7.03 (t, J=9 Hz. IH), 6.67 (d, J=8 Hz, IH), 6.57 (d, 
J=9 Hz. IH), 6.50 (d, J=8 Hz, IH), 6.11 (s. IH), 5.64 (dd, J=10, 10 Hz, IH), 5.43 (s, 
IH), 5.04 (t, J=7 Hz, IH), 3.85 (s, 3H), 2.10 (s, 3H), 2.0 (b, 2H), 1.81 (t, J=7 Hz, 2H), 
1.45 (b. 3H), 1.3 (b, 3H), 1.17 (s, 3H), 1.15 (s. 3H); 

NMR (100 MHz, DMSO-de) 5 165.0, 151.1. 145.4, 140.5, 133.41, 132.2, 127.5, 
127.0, 126.8, 116.5, 116.3, 116.0, 113.0, 110.3, 105.3, 73.9, 55.5, 49.6, 36.6, 30.5, 
28.9. 28.7, 28.1, 27.9. 27.0. 26.2. 23.8. 
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Examplft l«R 

2.S-dihYdm-l(>-mBthOXV-5-f2-cvclonentvlidenvlPthv n -2.2.4-trim ftfhY|-lH- 
fnbenzonvranon.4-nq.iinnHn^ 

5 Example 186 and cyclopentyltriphenylphosphonium bromide (Ramirez, F.', Levy. 

S. JACS 1957, 79, 67-69. ) were processed according to Example 187 to provide the 
desited compound. 

»H NMR (300 MHz, DMSO-dg) 5 7.94 (d. J=9 Hz, IH). 7.02 (t. J=8 Hz. IH), 6.67 (d. 
J=8 Hz, IH), 6.57 (d. J=9 Hz, IH), 6.48 (d. J=7 Hz. IH). 6.10 (s. IH), 5.56 (dd. J=10. 
10 8 Hz. IH). 5.43 (s. IH). 5.22 (b, IH), 3.85 (s, 3H). 2.14 (s. 6H). 1.77 (b, 2H). 1.49 (b. 
4H), 1.17 (s, 3H). 1.14 (s. 3H); NMR (75 MHz, DMSO-de) 5 156.1, 151.2, 145.4. 
144.6, 133.4. 132.3. 127.6. 127.0. 126.8. 116.4. 116.1. 115.3, 113.3. 113.1. 110.3. ' 
105.3. 73.6. 55.6. 49.6. 33.1. 29.0. 28.7. 28.0. 25.8, 25.7, 23.8; 
HRMS(FAB)OT/e calcd for C27H32O2N: 401.2355. Found 401.2342. 

15 

Examplft 1«0 

2 . 5-dihYdro- I Q-methoxv-5-r2-cvclohe.ntviidftnviPthyn-7 2 .4-trini#.fhyi.i h. 

rnben7.onvrnnor^,4-flqmnn^fnf> 
Example 186 and cycloheptyltriphenylphoshonium bromide (Albright, T. A.; 
20 Freeman, W. J.; Schweizer. E.E. JACS 1974, 97, 2942-2943.) were processed 
accQoiing to example 186 to provide the desired compound. 
MS (DCI/NH3) m/e 430 (M+H)*; 

IH NMR (300 MHz, DMSO-dg) 5 7.94 (d. J=9 Hz, IH). 7.02 (t, J=8 Hz, IH). 6.67 (d. 
J=8 Hz. IH). 6.57 (d. J=9 Hz. IH), 6.49 (d. J=8 Hz. IH). 6.12 (s. IH). 5.69 (dd. J=10. 
25 9 Hz. IH), 5.43 (s. IH). 5.12 (t, J=7 Hz. IH). 3.85 (s, 3H). 2.13 (s. 6H), 1.90 (b, 2H). 
1.38 (b. 3H), 1.27 (m. 4H). 1.17 (s, 3H), 1.14 (s, 3H). 0.82 (m. 3H); 
»3C NMR (75 MHz. DMSO-de) 5 156.1. 151.1. 145.4, 142.2. 133.4. 132.2. 128.6, 
127.6, 127.0. 126.8. 120.0. 116.3. 116.0, 113.0. 110.3. 105.3. 73.6. 65.7. 55.6. 49.6. 
37.3. 33.2. 31.1, 29.8. 29.3. 29.2. 29.0. 28.6, 28.5, 26.2. 23.8, 23.2; 
Anal, calcd for C29H35O2N2O/4H2O: C, 72.70; H. 8.52; N. 2.92. Found: C. 72.50; H. 
8.11; N, 2.47. 

Example 1O0 

2 . ^d^hYdm-10-mfth0XV-5-(3-methvl-?-hntenv1^.??4.^rimethvl-1H-^nh^n ^ onv^ann^^■4- 

flflHinolinfi 

Example 186 and isopropyltriphenylphosphonium iodide were processed according 
to Example 187 to provide the desired compound. 
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IH NMR (300 MHz. DMSO-de) 5 7.94 (d, J=8 Hz. IH). 7.37 (s. IH). 7.03 (t. J=8 Hz, 
IH), 6-67 (d. J=7 Hz. IH). 6.57 (d. J=8 Hz. IH). 6.49 (d, J=8 Hz. IH). 6.11 (s. IH), 
5.65 (dd. J=10. 9 Hz. IH), 5.43 (s. IH). 5.12 (t. J=7 Hz, IH), 3.85 (s, 3H). 2.14 (s. 
3H). 1.63 (s, 3H), 1.31 (s, 3H), 1.17 (s, 3H), 1.15 (s, 3H); 

"C NMR (100 MHz. DMSO-de) 5 156.1, 151.1, 145.4, 133.4, 132.8, 132.2, 127.6. 
127.0, 126.9, 119.8. 116.4. 116.1. 113.3. 113.1, 110.3, 105.3, 73.7, 55.6, 49.6, 31.5, 
29.0. 28.7. 25.6. 23.8. 17.5; 

HRMS (FAB)in/e calc'd for C25H29O2N: 375.2198. Found 375.2189. 

Example 191 

trans 2.5Hiihvrtrn-in-methoxv-5-f?-hutenvlV2.2 4-mmethvl.1H-rniv.nTY>pyran 

flgmnoline 

Example 186 and ethyltriphenylphosphonium bromide were processed according to 
example 186 to provide the desired compound. 
MS (PCmmi) m/e 362 (M+Hf ; 

IH NMR (300 MHz. DMSO-de) 5 7.96 (d. J=8 Hz. IH), 7.05 (dd. J=8 Hz. IH). 6.70 (d. 
J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.51 (d. J=8 Hz, IH). 6.10 (s. IH), 5.72 (dd. 
J=4+10 Hz, IH), 5.45 (m, 3H), 3.86 (s, 3H), 2.43 (m, IH), 2.20 (m, IH), 2.15 (s. 3H), 
1.30 (d. J=5 Hz, 3H). 1.17 (s. 3H). 1.15 (s, 3H). 

Example 192 

nans 2.5-dihvdro- 10-metllOXV-S-(2-nenten- 1 -vn-2.2.4-trimethv1-l H-r 1 1henznpvrannr^.4- 

flqainoline 

Example 186 (0.050 g. 0.143 mmol) and propyltriphenylphosphonium bromide 
(165.6 mg, 0.429 ramol) were processed as in example 187 to give the desired compound. 
MS (DCI/NH3) m/e 376 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 7.95 (d. J=9 Hz, IH), 7.05 (dd, J=8 Hz, IH), 6.70 (d, 
J=8 Hz, IH), 6.60 (d, J=8 Hz, IH), 6.50 (d, J=8 Hz, IH). 6.09 (s, IH), 5.70 (dd. J=3, 
10 Hz, IH), 5.44 (s, IH), 5.38 (ss, J=5 Hz, 2H), 3.86 (s, 3H), 2.41 (m, IH), 2.19 (m, 
IH), 2.15 (s. 3H), 1.70 (m, 2H). 1.15 (s, 6H), 0.75 (t, J=7 Hz, 3H). 
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Examnlft IQ-^ 

2.5-dihvdrQ- lO-methoxv-S-f 1 . 1 -riinnom-i -prr.p,.n . ^-vn.? ? ii-Trimftfhvi- 1 h- 
rnbenzopvrannr^ ^nillinplinft 
5 Example 186 (0.050 g, 0.143 mmol) and diphenylphosphoranyl difluromethane 

(Edwaids. ML., et aL Tet Ut 1990.J/, 5571-74) were processed as in example 187 to 
give die desired compound. 

»H NMR (300 MHz. DMSO-de) S 7.98 (d. J=8 Hz. IH). 7.08 (t. J=8 Hz. IH). 6.71 (d. 
J=9 Hz, IH). 6.62 (d. J=9 Hz, IH), 6.57 (d. J=9 Hz, IH), 6.17 (s, IH). 5.73 (dd, 
10 J=4,10 Hz. IH), 5.46 (s. IH), 4.53 (m. IH). 3.86 (s. 3H). 2.32 (m. IH). 2.16 (s, 3H). 
2.11 (m, IH). 1.17 (s. 3H). 1.15 (s. 3H); 
HRMS(FAB)m/e calc'd 383.1697. Found 383.1689. 

Example IQd 

15 fg) methvl 2-f2.5-dihvdro-10-methoyv-2.? 4-trimftthvi-m.f n henznpv«.nnn.4.nqiiinniin- 

5-vn 2-hiitpnna^g 
Example 186 ( 0.040 g, 0. 115 mmoD and methyl 
(triphenylphosphoranyUdene)acetate (1 15 mg, 0.344 mmol, Aldrich) were processed 
according to example 179 to give 0.037 g (80%) of the desired compound as a white foam. 
20 MS (DCI/NH3) m/e 406 (M+H)*; 

JH NMR (300 MHz. DMSO-de) 5 7.95 (d. J=9 Hz. IH). 7.07 (dd. J=8 Hz. IH). 6.85 (m. 
IH). 6.72 (d. J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.50 (d. J=8 Hz, IH). 6.15 (s. IH), 
5.87 (dd, J=3+10 Hz, IH). 5.80 (d, J=14 Hz, IH). 5.45 (s. IH), 3.88 (s. 3H). 3.65 (s. 
3H), 2.60 (m, IH), 2.45 (m, IH), 2.15 (s. 3H). 1.15 (br s. 6H): 13C NMR (75 MHz, 
25 DMSO-d6) 5 165.8. 156.2, 150.5, 145.6, 144.8, 133.6, 131.3. 127.4. 127.2. 122.7, 
116.3. 115.9. 113.4. 113.1. 110.2. 105.7. 72.4, 55.6. 51.3. 49.7. 34.9. 29.0. 28.9. 
28.9.23.9; 

Anal, calcd for C25H27NO4 I/2H2O: C. 72.44; H. 6.81; N. 3.38. Found: C. 72.55; H. 
6.71; N. 3.22. 

30 

fg) 2.5-dihydrO- 1 0-n)Cthoxv-5.f4-hvdmxv.2-huten-l -vn- 2 .2.4-trimethvl-l H- 

rilben7onvmnor3-4-nqiiinnlin.» 
Example 194 ( 0.063 g. 0.155 mmol) in Et20 was treated dropwise with a slurry 
35 containing LiAlH4 ( 0.044 g. 1. 16 mmol) and AICI3 (0.041 g. 0.308 mmol) for 1 hour. 
The reaction mixture was diluted with Et20 and treated with 2 drops of H2O followed 
byl5% NaOH until a white paste formed. The Et20 was decanted and die paste washed 2 
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times with Et20. The combined organics were washed with saturated aqueous sodium 
bicarbonate, brine, dried (MgS04), and purified by silica gel chromatography eluting with 
6% then 10% ethyl acetate in methylene chloricte to give 0.031 g (53%) of the desired 
compound. 
5 MS (DCI/NH3) m/e 378 (M+H)*; 

iH NMR (300 MHz. DMSO-de) 5 7.94 (d. J=9 Hz. IH), 7.07 (dd. J=8 Hz. IH). 6.70 (d, 
J=8 Hz. IH). 6.60 (d, J=8 Hz. IH). 6.54 (d. J=8 Hz. IH). 6.12 (s. IH), 5.70 (dd. 
J=3+10 Hz, IH), 5.4-5.69 (m. 3H). 4.63 (dd. J=6 Hz, IH), 3.87 (m, 5H). 3.31 (s, 3EI), 
2.40 (m, IH), 2.15 (s. 3H). 1.15 (s, 6H); 
10 Anal, calcd for C24H27N03*1/4H20: C, 75.47; H, 7.26; N, 3.67. Found: C. 75.62; H. 
7.40; N. 3.59. 

Example 196 

fg^ 2.5-dihvdro-10-methoxv-5-r4-fN N-difnethvlaininnrarhnnvlnxvV.2 -huten-1-vn-2.2.4- 
15 trimethvl-1H-rilhenzopvranor3.4-nqiiinnlinft 

Example 195 and disuccinimidyl carbonate were processed as in Example 200 to 
give the an intermediate succinate ester. 

The intemiediate succinate ester and N.N-dimethylamine were processed as in 
Example 200 to give the desired compound. 
20 MS (DCI/NH3) m/e 449 (M+H)*; 

IH NMR (400 MHz, DMSO-de) 6 7.95 (d, J=9 Hz. IH), 7.07 (t, J=8 Hz, IH), 6.70 (d, 
J=8 Hz. IH). 6.59 (d. J=8 Hz. IH), 6.52 (d, J=8 Hz, IH), 6.09 (s. IH), 5.74 (dd. 
J=3.10 Hz, IH), 5.65 (m, IH), 5.48 (m. IH), 5.43 (s, IH), 3.85 (s. 3H), 3.79 (d, J=5 
Hz, 2H). 2.45 (m. IH). 2.20 (m, IH). 2.15 (s. 3H), 1.17 (s, 3H). 1.16 (s. 3H); ^^C 
25 NMR (100 MHz, DMSO-de) 5 156.1. 150.9. 145.5. 133.6, 132.0. 129.0. 128.6, 127.4, 
127.1, 127.0, 116.2, 115.9. 113 (3), 113.2. 110.3. 105.4, 73.5, 72.0. 56.9. 55.6, 49.7. 
35.0. 28.9. 23.3; 

AnaL calcd for C27H32N2O4: C, 72.30; H, 7.19; N, 6.25. Found: C. 72.10; H, 7.1 1; N. 
5.98. 

30 

Example 197 

f£>2.5-dihydro-10-methoxv-5-f4-(N- methvlamin ocarhonvlo xvV2-huten-l-vn-2.2.4- 
trimethvl- 1 H-rnhenzopvranor3.4-flquinoline 
The intermediate succinate ester from Example 196 and methylamine were processed 
35 as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 435 (M+H)*; 
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IH NMR (300 MHz. DMSO-dg) 5 7.95 (d, J=8 Hz. IH). 7.05 (t, J=8 Hz. IH). 6.95 (m. 

IH), 6.70 (d, J=8 Hz, IH). 6.57 (d. J=8 Hz, IH). 6.52 (d. J=8 Hz. IH). 6.08 (s, IH). ' 

5.70 (m. 2H). 5.50 (m. IH). 5.43 (s. IH). 4.35 (d. J=5 Hz. 2H). 3.85 (s. 3H). 2.56 (d. 

J=5 Hz. 3H). 2.42 (m. IH). 2.20 (in. IH). 2.15 (s, 3H). 1.15 (s. 6H); 

AnaL calcd for C26H30N2O4: C. 71.87; H, 6.96; N. 6.45. Found: C. 71.66; H. 7 25- N 

6.07. 

Examnle 19R 

fg)2 . 5-dihYdrfT-10-mprhoXV-5-(?-hiirenvlV2.2.4-M m ethvl-lH-ri1he.ny/>pv^ 

flqwinoling 

Example 195 (0.080 g . 0.212 mmol) was dissolved in CH2CI2 (10 ml), cooled to 
-10 «C, trealBd with (i-Pr)2NEt (55 nL .0.318 mmol) foUowed by medianesulfonyl chloride 
(20 ML. 0.255 mmol). stirred for Ihr and allowed to warm to room temperature. The 
mixture was recooled to -10 «<: and treated dropwise with lithium triethylborohydride (635 
\iL, 0.635 mmol). sdrred for 1 hr, allowed to warm to room temperature, treated with 5.0 
ml of IN NaOH foUowed by 0. 1 1 ml of 30% H2O2 and stirred for 30 minutes. The mixture 
was partitioned between water and ediyl acetate, the aqueous extacted with ethyl acetate and 
the combined organics washed with water, brine, and dried (Na2S04). Purification by 
silica gel chromatography eluting with 15:1 then 7:1 hexanes:ediyl acetate provided 0.029 g 
(38%) desired compound. 

IH NMR (360 MHz. DMSO-de) 5 7.93 (d. J=9 Hz. IH), 7.04 (t, J-8 Hz, IH). 6.68 (d, 
J=8 Hz, IH). 6.57 (d, J=8 Hz, IH). 6.51 (d. J=7 Hz. IH). 6.11 (s. IH). 5.67 (dd. J=10 
Hz. IH). 5.41 (t. J=9 Hz. IH). 5.34 (t. J=ll Hz. IH). 3.85 (s. 3H). 2.34 (m. IH). 2.15 
(s. 3H). 1.59 (dd. J=5 Hz. 3H). 1.17 (s. 3H), 1.15 (s. 3H); 

"C NMR (100 MHz. DMSO-de) 5 156.2. 151.0. 145.4. 133.4, 132.1. 127.1, 127.0. 
126.9. 126.6. 125.5. 115.9. 113.2. 110.0. 105.3. 73.7. 55.5. 49.6. 35.4. 28.9. 28.8. 
23.9, 17.8; 

HRMS (FAB) calc'd for C24H28O2N: m/e 362.2120. Found 362.2119. 

Example 190 

2 . 5-d i hYdrn-10-mprhnxv-5-f2-hvdrnxvethvn-7 9 4-tritnftfhvl.1H-rnhen?rnpvranon.4- 

flquinolinp 

Example 46 (0.100 g. 0.264mmol) was treated with IM Dibal-H in toluene (0.544 
ml. 0.544mmol) at -78° C. warmed to room temperature, quenched with methanol and the 
partitioned between methylene chloride and saturated aqueous RocheUe's salt The organic 
layer was washed with IN HCl. saturated aqueous sodium bicari)onate. brine, and dried 
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(MgS04). The resulting cnide product was purified by flash chromatogr^hy on silica gel 
eluting with 10% ethyl acetate in methylene chloride to give (87%) of the desired compound 
as a white solid. 

MS (DCI/NH3) m/e 352 (M+H)*; 
5 IH NMR (300 MHz, DMSO-de) 5 7.95 (d, J=8 Hz, IH). 7.05 (dd, J=8 Hz, IH), 6.69 (d, 
J=8 Hz, IH), 6.59 (d, J=8 Hz. IH). 6.55 (d, J=8 Hz, IH), 610 (s. IH). 5.95 (dd. J=2.10 
Hz, IH), 5.43 (s, IH), 4.61 (t, J=6 Hz, IH), 3.84 (s. 3H), 3.52 (m, IH), 2.20 (s, 3H), 
1.80 (m, IH). 1.50 (m, IH), 1.19 (s, 3H), 1.16 (s. 3H). 

10 E?tamplg2QQ 

2.5^ihvdro-1Q-methoxv-5-r2-fN-hen7v]carhonvloxv^ethvlV2.2.4-irimethvl-lH- 

fllbenzopyranor3.4-flquinQline 
Example 199 ( 0.2(X) g, 0.57 mmol) was combined with N.N'-disuccinimidyl 

carbonate ( 0.217 g. 0.85 mmol). (i-Pr)2NEt (0.30 mi, 1.71mmol), and acetonitrile (2mL), 
IS stined at room temperature 2 hours and partitioned between CH2CI2 and saturated aqueous 

sodium bicarbonate. The organic layer was washed with brine, dried (MgS04), and 

purified by silica gel chromatography eluting with 6% ethyl acetate in dicUoromediane to 

give 0.252 g (90%) of the succinate ester as a white foam. 

The succinate ester (0.020 g, 0.041mmol), benzyl amine (6.6 p.!. 0.061mmol), and 
20 CH2CI2 (3 ml) were combined and stirred for 20 minutes at room temperature. The reaction 

mixture was diluted with €^2Cl2 and the organic layers washed with H2O, saturated 

aqueous sodium bicarbonate, brine, dried (MgS04) and purified by silica gel 

chromatography eluting with 20% ethyl acetate in hexane to give 19 mg (97%) of the 

desired compound as a white solid. 
25 MS (DCI/NH3) m/e 485 (M+H)*; 

IH NMR (400 MHz, DMSO-de) 5 7.95 (d, J=9 Hz, IH). 7.68 (t, J=6 Hz. IH), 7.25 (m. 

3H), 7.07 (t, J=8 Hz. IH), 6.71 (d, J=8 Hz. IH). 6.59 (dd. J=8 Hz. IH). 6.11 (s. IH), 

5.86 (d, J=8 Hz. IH). 5.40 (s. IH). 4.18 (m. 2H). 4.00 (m. 2H). 3.85 (s. 3H). 2.12 (s. 

3H). 1.90 (m, IH), 1.71 (m, IH), 1.17 (s, 3H), 1.15 (s, 3H); 
30 NMR (100 MHz. DMSO-de) 6 156.3. 156.1. 150.7. 145.6. 139.7, 133.5. 131.9, 

128.2. 127.5. 127.2. 127.1. 127.0, 126.7, 116.3. 115.9, 113.2. 113.2, 110.2, 110.1, 

105.6. 70.3, 60.2. 55.6, 49.6, 43.7. 31.5. 28.8. 28.7. 23.8; 

Anal, calcd for C30H32N2O5 H2O: C. 71.69; H. 6.82; N. 5.57. Found: C. 71.45; H. 
6.83; N. 5.56. 
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Example 201 

2 . S-d i hYdro-l(VfnCth0XV-5-f?-rN-morpholrnncar h onvlnvvVthvn-2.2.4-trim,.ftlY l^ 

rilhen7npvrannr3.4-nquinnlmp 

The intennediate succinate ester from Example 200 and moipholine were pnxessed 
as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 465 (M+H)*; 

»H NMR (400 MHz, DMSO-da) 5 7.95 (d. J=9 Hz, IH), 7.07 (t, J=8 Hz, IH). 6.71 (d. 
J=8 Hz, IH). 6.60 (d, J=8 Hz, IH), 6.57 (d, J=8 Hz, IH), 6.10 (s. IH). 5.88 (dd, 
J=3+10 Hz, IH). 5.44 (s, IH). 4.05 (m. 2H). 3.85 (s. 3H). 3.75 (m. 4H). 2.16 (s, 3H). 
1.85 (m, IH). 1.78 (m, IH), 1.16 (s. 3H), 1.15 (s, 3H); 

"C NMR (100 MHz. DMSO-de) 5 156.2, 154.4, 150.6, 145.6, 133.5, 131.8. 127.3, 
127.2. , 127.1, 116 (1), 115.9, 113.2, 113.2. 110.1, 105.6. 70.3. 65.8. 61 (2). 55.6. 49.7. 
43.7. 43.6. 31.3, 29.0, 28.9, 23..8; 

Anal, calcd for C27H32N2O5 I/4H2O: C. 69.14; H, 6.98; N, 5.97. Found: C, 68.96; H, 
7.05; N, 5.94. 

Example 202 

2.5-dihYdrO-IO-mffrhO?tY-5-f2-fN-(2-methoxvedivnaminocarhnn vloxvtethvlV2.2,4- 
trimethvl- 1 H-ri 1henznpvranor3.4-nqninn1in«. 
The imermediaie succinate ester from Example 200 and 2-methoxyethyl aminewere 
processed as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 453 (M+H)*: 

IH NMR (500 MHz. DMSO-de) 5 7.95 (d. J=8 Hz, IH), 7.13 (m. IH). 7.04 (t. J=8 Hz, 
IH), 6.70 (d, J=8 Hz, IH), 6.60 (d, J=8 Hz, IH), 6.56 (d, J=8 Hz, IH), 6.08 (s, IH), 
5.85d (10, IH). 5.45 (s. IH), 3.95 (m, 2H). 3.85 (s. 3H), 3.25 (s, 3H). 3.12 (m, 2H). 
2.15 (s. 3H). 1.92 (m, IH), 1.72 (m, IH). 1.15 (d, 6H); 

»3C NMR (125 MHz, DMSO-de) 5 156.1. 156.1. 150.7. 145.6. 133.5. 131.9, 127.6. 
127.1. 127.1, 116.3. 116.0, 113.2, 113.2. 110.2. 105.6. 70.7. 70.3. 60.0. 57.8. 55.6. . 
49.6. 31.5. 28.8, 28.8, 23.8. 

Example 2m 

2 . 5-dihYtirO-lQ-methOXV-5-(2-fN-methv3minncnrf> o nvloxvnxvV.thvlV2.2.4.trimethvl-1H. 

r 1 lhenrnpyninor3.4- fi g uinoline 
The intermediate succinate ester from Example 200 and mediylamine were processed 
as in Example 2(X)to give the desired compound. 
MS (DCI/NH3) m/e 409 (M+H)*; 
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»H NMR (500 MHz, DMSO-de) S 7.95 (d, J=8 Hz, IH), 7.04 (t, J=8 Hz, IH), 6.93 (m, 
IH), 6.70 (d, J=8 Hz, IH), 6.60 (d. J=8 Hz. IH). 6.56 (d, J=8 Hz, IH). 6.08 (s, IH). 
5.85d (10, IH). 5.45 (s, IH), 3.95 (m. 2H). 3.85 (s. 3H). 2.59 (d. 3H), 2.15 (s, 3H). 
1.92 (m, IH), 1.72 (m. IH), 1.15 (d, 6H); 
5 13c NMR (125 MHz. DMSO-d6) S 156.6. 156.1, 150.7, 145.6, 133.5. 131.9. 127.5. 
127.2. 127.1. 116.3 (116.0). 113.2. 113.2, 113.2. 105.6. 70.3. 60.0. 55.6, 49.6. 31.5. 
28.8. 28.8. 26.9, 23.7; 

Anal, calcd for C24H28N2O4: C, 70.57; H, 6.91; N, 6.86. Found: C, 70.30; H, 6.91; N, 
6.58. 

10 

Example 2(U 

2.5-dihvdKvl0-methoxv-5-f2-fNN-dimP.rhv1aminncai^nnvl oxvWhvlV2.2.4-trimethvU 

rnbenzopvranor3.4-f)quinoline 
The intermediate succinate ester from Example 200 and N,N-dimethyIamine were 
15 processed as in Example 200 to give the desired compound as a white solid. 
MS (DCI/NH3) m/e 423 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 7.95 (d, J=8 Hz, IH). 7.05 (t. J=8 Hz. IH). 6.69 (d, 
J=8 Hz. IH). 6.56 (dd. J=8 Hz. 2H). 6.12 (s, IH). 5.86 (dd, J=3+10 Hz, IH), 5.44 (s, 
IH), 3.96 (m, 2H), 3.85 (s, 3H), 2.86 (s, 3H). 2.83 (s, 3H), 2.18 (s. 3H), 1.95 (m, IH). 
20 1.76 (m. IH). 1.15 (s, 6H). 

Example 205 

2.5-dihvdro-10-methoxv-5-f2-methoxvmethnxvftt hvlV2.2.4-trim ethvl-lH- 
rnhenzopvTannr3.4-flqiiinnlinft 

2S Example 199 (0.040 g. 0. 1 14 mmol) was combined with chloromethyl methyl eAer 

( 13 HL, 0.171 mmol). (i-Pr)2NEt ( 40 nL, 0.228 mmol), and methylene chloride (5ml) and 
heated to reflux for 3 hours. The reaction was partitioned between H2O and ethyl acetate, 
the aqueous layer extracted with ethyl acetate and the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine, dried over MgS04, and purified by silica gel 

30 chromatography eluting with 2% then 5% ethyl acetate in methylene chloride to give 45 mg 
(40%) of the desired product 
MS (DCimHs) m/e 396 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 6 7.95 (d, J=9 Hz, IH). 7.05 (t, J=8 Hz, IH), 6.70 (d, 
J=8 Hz, IH), 6.60 (d, J=8 Hz. IH). 6.55 (d, J=8 Hz, IH). 6.14 (s. IH). 5.89 (dd. 
35 J=3+10 Hz. IH). 5.45 (s, IH). 4.55 (s, 2H). 3.85 (s, 3H), 3.58 (m, IH), 3.25 (s, 3H), 
2.18 (s. 3H). 1,85 (m. IH). 1.65 (m. IH), 1.19 (s. 3H). 1.13 (s, 3H); 
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Anal, calcd for C24H29NO4 I/4H2O: C, 72.07; H, 7.43; N, 3.50. Found: C. 71.90; H. 
7.33; N. 3.24. 

Example 206 

2.S>dihvdro-lQ-methQxv>5-r2,2-dimethvle thoxvcarhnnvlaminQ^methvn-2-2-4-trimeth 

lH-rnhenrnpvr;^nnn.4>f1quinnnnft 



Example 2Q6A 

2,5>dihYdrQ-lQ'mcthoxv-5-fammomethvlV2.2.4-trimethvl-lH-rnh^ ^ 

flquinoline 

A 10 ml ethereal suspension of LiAlH4 (0.050 g, L31 mmol) was treated dropwise 
at room temperature with a 5.0 ml ethereal solution of AICI3 (0.59 g, 4.4 mmol), strirred for 
30 minutes and treated dropwise with a 4.0 ml ethereal solution of Example 44. After 
stirring for 1 hour at room temperature , 2.0 ml of H2O carefully added followed by 
dropwise addition of 15 % NaOH until a white paste formed. The ether solution was 
decanted, the paste washed several times with ether and combined organics washed with 
brine and dried (Na2S04). The residue was purified by silica gel column chromatography 
eluting with CH2Cl2:CH30H (8:1) to give 0.031 g (69 %) aminomethyl analog that was 
carried directly to the next step. 

Example 206 

2 . ^dihYdrO-10"mcthoxv-5-a,2-dimethvlethoxvcarhnnvlamino>methvlV2.2.4-trimethv^ 

lH>rilhen7onvranor3.4-nquinoline 
The aminomethyl analog above (0.065 g, 0.19 mmol) was dissolved in 
dichloromethane ( 6.0 ml ),cooled to 0 ^C, treated with B0C2O (0.93 g, 0.42 mmol ). 
Allowed to warm to room temperature overnight. 10 ml H2O was added and the phases 
separated. The organic layer was washed with brine and dried (Na2S04). The residue was 
purified by silica gel column chromatography eluting with CH2Cl2:CH30H (8:1) to give 
0.080 g (95 %) desired compound : 
m.p. 130-135 °C; 

IH NMR (400 MHz, DMSO-de) 5 7.98 (d, J=9 Hz, IH), 7.70 (t, J=9 Hz, IH), 6.79 (t, 
J=5 Hz, IH), 6.67 (d, J=9 Hz, IH), 6.60 (d, J=9 Hz, IH), 6.53 (d, J=8 Hz, IH), 6.12 (s, 
IH), 5.80 (dd, J=10, 10 Hz, IH), 5.42 (s, IH), 3.85 (s, 3H), 3.14 (m, IH), 2.86 (m, 
IH), 2.19 (s, 3H), 1.47 (s, 3H), 1.21 (s, 3H). L12 (s, 3H), .84 (m. IH); 
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13c NMR (100 MHz, DMSO-de) S 156.1, 155.5, 150.9, 145.4, 133.4, 131.5. 129.5, 
128.6, 127.8, 126.9, 117.1, 116.4, 113.4, 112.7. 110.5, 105.3. 77.7, 72.3, 67.4. 55.6, 
49.5, 41.5. 29.8. 29.2, 28.3, 28.2, 23.4, 23.2, 22.3; 
HRMS (FAB) m/e calc'd for C26H32N2O4: 436.2362. Found 436.2360. 

5 

Example 207 

2.S>dihvdro-lQ-methoxv-5-rethnxvcari^Qnvlamino^methvlV2.2.4-trimethvU^ 
r 1 Ibenzop vranQr3.4>nquinoline 
Example 206A (0.047 g. 0.14mmole) in THF (10 ml) was treated with triethylamine 
10 (21.0 fiL, 0.14 mmol). Followed by dropwise addition of ethyl chloroformate ( 14.1^L, 
0.14 mmol.). After 30 minutes the reaction was poured into H2O, the aqueous layer 
extracted with ethyl acetate and the combined organic layers washed IX widi H2O, IX with 
brine, and dried (Na2S04). The residue was purified by silica gel column chromatography 
eluting with 3:2 hexanes:ethyl acetate to give 0.047 g (80%) of the desired compound as a 
IS solid. 

IH NMR (300 MHz. DMSO-d^) 5 7.98 (d, J=8 Hz, IH). 7.13 (t, IH), 7.03 (t, J=8 Hz, 
IH), 6.67 (d, J=8 Hz, IH), 6.57 (d, J=8 Hz. IH), 6.54 (d, J=8 Hz, IH), 6.13 (s, 3H), 
5.83 (dd, IH), 5.43 (s, IH). 3.94 (m, 2H). 3.85 (s, 3H), 3.13 (m, IH), 2.94 (m, IH). 
2.21 (s. 3H), 1.2o (s, 3H), 1.17 (s, 3H), 1.11 (s, 3H); 
20 13c NMR (75 MHz, DMSO-d6) 5 156.1, 150.8, 145.5, 133.4, 129.4, 127.7, 127.0, 
117.0, 116.4, 113.5, 112.7, 110.6, 105.4, 72.2, 59.7, 55.6, 49.6, 41,8, 29.2, 28.3, 
23.5. 14.6; 

HRMS m/e calc'd for C24H28N2O4: 408.2049. Found 408.2044. 

25 Example 208 

2.S-dihvdro-l0-methoxv>5-fcarhoethoxvV2.2.4>trimethvl-lH-ri1henznpvrannn.4> 

flquinpliqe 

To Example 61 was added 2.0 ml of 5 % aqueous HCl, 5.0 ml H2O, and enough 
ethanol to make the solution homogenous.This was warmed at 35 for 1 hour, quenched 
30 with saturated aqueous sodium bicarbonate to a pH of 7.0. The reaction was extracted with 
ethyl acetate. The organics were washed with H2O, brine, and dried ( Na2S04 ). The 
residue was purified by silca gel column chromatography eluting with 7: 1-5: 1-3:2 
hexanesrethyl acetate to give 0.041 g (48 %) of the desired compound as a solid. 
MS (DCI/NH3) m/e 380 (M+H)*; 
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»H NMR {300 MHz. DMSO-dfi) 5 7.90 (d. J=9 Hz, IH). 7.04 (t, J=8 Hz, IH), 6.64 (d, 
J=8 Hz. IH), 6.61 (m, 2H). 6.32 (s, IH), 6.21 (s, IH), 5.45 (s, IH). 3.90 (m. 2H), 3.84 
is, 3H). 1.17 (s, 3H). 1.15 (s, 3H). .93 (t, J=7 Hz. 3H); 

13c NMR (100 MHz, DMSO-de) 5 169.4, 156.2. 152.5. 145.4. 133.1, 127.6. 126.9, 
5 126.0, 118.2, 117.7, 114.7, 109.8, 105.7, 73.0, 60.7, 55.6, 49.9. 28,9. 28.7. 22.8. 
13.7; 

AnaL calcd for C23H25N04«1/4H20: C, 71.95; H, 6.68; N, 3.65. Found: C, 72.21; H, 
6.41: N. 3.85. 

10 Example 209 

2.5-dihvdro-10-methoTv-5-fcvclnpenwlV2.2.4-trimethvl-1H.rillv»nyi^ pyrannn.4^ 

flquinoline 

Example 2B and cyclopentylmagnesium bromide were processed as in Example i 1 
to provide the desired compound. 

15 MS (DC17NH3) m/e 376 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 8 8.01 (d. J=8 Hz, IH), 7.03 (t, J=8 Hz, IH), 6.65 (d. 
J=8 Hz, IH). 6.59 (d, J=9 Hz. IH). 6.52 (d, J=8 Hz, IH). 6.20 (s, IH), 5.46 (s, 3H), 
3.85 (s. 3H). 2.16 (s. 3H). 1.50 (m. 5H). 1.30 (s. 3H), 1.16 (m, 3H), 1.01 (s, 3H); l^c 
NMR (100 MHz, DMSO-d6) 5 156.2. 151.7, 145.0. 133.7, 131.6. 128.1. 126.7. 117.7. 

20 116.4. 113.3. 112.6. 109.9. 105.0. 76.5, 49.2, 42.5, 29.8, 29.5, 27.5, 26.6, 24.8. 24.6. 
23.6; 

Anal, calcd for C25H2902N»1/2H20: C, 78.09; H, 7.86; N. 3.64. Found: C. 78.09; H. 
7.52; N. 3.42. 

75 Example 210 

2.5-dihvdro-10-methoxv-5-(l-methvlDrona-1.2-diftnvl'>-2.2.4-trimethv].lH- 

r 1 1benzQDvranor:^.4-nquinnl ine 
Example 2B and propargylmagnesiura bromide (Gaoni,Y.; Leznoff, C. C; 
Sondheimer. F. J. Am. Chem. Soc. 1968, 90, 4940-4945. ) were processed as in 
30 example 1 1 to provide the desired compound. 
m.p. 59-63"; 

m NMR (300 MHz. DMSO-de) 8 7.84 (d, J=8 Hz, IH), 7.03 (t, J=6 Hz. IH), 6.68 (d, 
J=6 Hz, IH), 6.55 (d, J=8 Hz, 2H), 6.04 (s. IH), 5.97 (s, IH). 5.40 (s. IH). 4.94 (m. 
IH). 4.23 (m, IH), 3.82 (s. 3H). 2.11 (s. 3H), 1.70 (s. 3H). 1.21 (s. 3H), 1.10 (s. 3H); 
35 NMR (100 MHz, DMSO-ds) 8 156.1, 151.2. 150.5. 145.1, 132.6, 130.5, 127.9, 
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127.1, 127.0. 126.7, 126.5, 117 (5), 117.1. 114.7. 113.3, 112.9, 110.1. 106.3. 98.6, 

76.2, 75.6, 55.9. 49.6. 29.4, 28.4. 22.5, 16.0; 

MS m/e calc'd for C24H25O2N: 359.1885. Found 359.1893. 



5 Example 211 

2.S-dihvdro- 1 0-methnxv-5-f ^■4.S-trinuornphenvn-2.2.4-trimethvl- 1 H- 
rnhftny.opvrannn.4-flqiiinnline 
Example 2B and 3,4.5-trifluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
10 MS(DCI/NH3)m/e 438(M+H)''; 

IH NMR (300 MHz, DMSO-de) 5 8.04 (d. J=8 Hz, IH), 6.94 -7.02 (m, 3H). 6.77 (s, 
IH), 6.74 (d, J=9 Hz, IH). 6.62 (d. J=8 Hz. IH), 6.51 (d. J=8 Hz, IH). 6.31 (br s. IH), 
5.43 (s, IH), 3.81 (s, 3H), 1.85 (s. 3H), 1.23 (s, 3H). 1.15 (s. 3H); 
AnaL calcd for C26H22N02F3»l/4H2O: C, 70.66; H, 5.13; N, 3.17. Fomid: C, 70.89; H, 
15 5.19; N. 2.93. 

ETtample 212 

2.5-dihvdro-lCV.methQxv-5-rcvclohexvlV2.2.4-trimftthvl-lH-rnhen7.npvranor3.4- 

flquinpline 

20 Example 2B and cyclohexylmagnedum bromide were processed as in Example 1 1 to 

provide the desired compound. 
MS (DCI/NH3) m/e 308 (M+H)*; 

MAJOR: IH NMR (300 MHz. DMSO-de) 5 8.03 (d, 1=9 Hz. IH). 7.05 (t. J=8 Hz. IH). 
6.72 (d. J=8 Hz. IH). 6.61 (d. J=9 Hz, IH). 6.59 (s. IH). 6.15 (d, J=8 Hz. IH). 5.40 
25 (m, 2H). 3.86 (s, 3H), 2.01 (s. 3H). 1.61 (m. IH), 1.56-1.41 (m, 2H). 1.35-0.96 (m, 
6H), 1.29 (s, 3H), 1.18 (s. 3H). 0.95-0.77 (m. 2H); 

AnaL calcd forC26H3iN02»l/2H20: C. 78.36; H, 8.09; N. 3.51. Found: C, 78.24; H, 
7.72; N, 3.70. 



30 Kxample213 

2.5-dihvdm-10.Tnethnxv-5 -r2-pvridvn-2.2.4-trimethvl-lH-nihenzopvranor3.4-flQuinoline 

Example 213 A 

2.5-dihvdro- 1 0-methoxy-5-f 2-pyridyn-2. 2.4-trimethyl- 1 H-f 1 lhen7.opyranor3 4-nqui noline 
To a solution of Example 2A (1.42 g, 4.39 ramol) in THF (40 mL) at 0 °C was 
35 added a solution of potassium rm-butoxide (1.48 g, 13.2 mmol) in THF (13 mL). The 
mixture was stirred 45 min at 0 °C then a soludon of TBSCl (1.46 g. 9.66 mmol) in THF 
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(9^mL) was introduced in dropwise fashion. The solution was sdired at 0 ^'C for 30 min 
then was quenched by addition of saturated aqueous NH4CI (10 mL) and was extracted with 
EtOAc (2 X 30 mL). The combined organic portions were washed with brine (8 mL) and 
were dried (Na2S04). Fixation and concentration gave a brown residue which was 
purified via flash chromatography (elution with 2% EtOAc/CH2Cl2) to give the desired 
product as a yellow solid (994 mg, 2.28 mmol, 52%). 
MS (PCUNHi) m/z 438 (M+H)+ 

E?^amplc213 

2,5-dihvdro>10-methOXV«5-(2-nvridvn-2.2.4-trimprhv l -lH.rilhenTnnvrannn4-nqi^ 

A solution of the 2-lithiopyridine (nominally 1 M in THF) was formed by addition 
of n-BuU (680 ^L of a 2.5 M solution in hexane. L70 mmol) to a solution of 2- 
bromopyridine (285 mg, L80 mmol) in TFBF (17 mL) at -78 ^C. This solution was stirred 
for 20 min then a solution of the aldehyde prepared above (211 mg. 0.480 mmol) in THF 
(2.0mL)was added in drop wise fashion at -78 ""C. The solution was stirred at -78 "^C for 30 
min then was quenched by addition of saturated aqueous NH4CI (7 mL) and was extracted 
with EtOAc (2 x 30 mL). The combined organic portions were washed with brine (10 mL) 
and were dried (Na2S04). Filtration and concentration gave a brown residue which was 
used without further purification. 

The crude material prepared above was dissolved in THF (10 mL) at 23 **C and was 
treated with tetrabutylammonium fluoride (500 fiL of a 1 M solution in THF, 0.500 mmol). 
After 1 h, the reaction mixture was concentrated in vacuo, was resuspended in EtOAc (20 
mL) and then was washed with water (5 mL) and brine (5 mL), and was dried (Na2S04). 
Filtration and concennation gave a brown residue which was used without further 
purification. 

This crude residue was dissolved in THF (10 mL), and the solution was cooled to 0 
**C. To this solution was added triethylphosphine (48 mg, 0.410 mmol) followed by a 
solution of l,r-(a2odicarbonyl)dipiperidine (103 mg, 0.410 mmol) in THF (1.5 mL), The 
solution was stirred for 30 min at 0 then at 23 °C for 7 h. The reaction mixture was 
concentrated and was purified by flash chromoatography (elution with 25% EtOAc/hexane) 
to give the desired product (13 mg, 0,034 mmol, 8%) as a colorless solid, 
MS (DCI/NH3) m/z 385 (M+H)+; 

^H NMR (300 MHz, DMSO) 5 8.45 (br d, 7=6.6 Hz, 1 H), 7.98 (d, 7=8.0 Hz, 1 H), 7.61 
(td, 7=6.5, 1,8 Hz, 1 H). 7.19-7.13 (m, 2 H), 6.91 (t, 7=6.6 Hz, 1 H), 6.72 (s, 1 H), 6.68 
(d, 7=7.9 Hz, 1 H), 6,57 (br d, 7=6.7 Hz, 1 H), 6.44 (dd, 7=6.5, 1,0 Hz, 1 H), 6.17 (br 
s, 1 H), 5.37 (br s, 1 H), 3.80 (s, 3 H), 1.80 (s, 3 H), 1.23 (s, 3 H), 1.13 (s, 3 H); 
HRMS (FAB) calcd (M+H)+ for C25H25N2O2: 385.1916 . Found: 385.1910. 
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Example 214 

2.5-dihvdro-lQ-methQXV-5-n-nvridvlV2.2.4-trimethvl-1H-rnhenznpw anon4-nqiiinn^^^ 
The desired compound was prepared as described in Example 213 in 49% yield. 
5 MS (PCUSHi) mJz 385 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 8.38 (d, 7=2.4 Hz, 1 H), 8.35 (dd, 7=5.6. 2.0 Hz, 1 H), 
8.02 (d. 7=8.0 Hz. 1 H). 7.49 (br d, 7=6.9 Hz, 1 H). 7.25 (dd. 7=6.9. 5.5 Hz. 1 H). 6.92 
(t. 7=6.9 Hz, 1 H), 6.86 (s. 1 H), 6.72 (d, 7=8.1 Hz, 1 H), 6.58 (d, 7=6.7 Hz, 1 H). 6.45 
(d. 7=6.4 Hz, 1 H), 6.38 (br s, 1 H), 5.41 (br s. 1 H), 3.80 (s. 3 H), 1.83 (s, 3 H), 1.23 
10 (s. 3 H), 1.15 (s. 3 H); 

"C NMR (125 MHz, DMSO) 5 156.0, 151.2, 149.4. 148.8, 145.6, 135.7, 134.7, 133.2, 
128.5. 127.3. 127.2, 127.0, 123.2, 117.7, 117.2, 113.9, 113.7. 110.2. 105.7, 73.0. 
55.5, 49.8, 29.5, 28.5. 23.4; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+ Found: 385.1915. 
15 Anal, calcd for C25H24N2O2: C. 78.09; H. 6. 29; N. 7.28. Found: C. 76.98; H, 6.60; N, 
6.93. 



Example 215 

2.S-dihvdro- 10-methoxv-S-f4-pvridvn-2.2.4-trimethvl. 1 H-rt1hen7.opvranon.4-nquinoline 
20 The desired compoimd was prepared as described in Example 2 1 3 in 20% yield. 

MS (DCI/NH3) m/z 385 (M+H)+: 

'H NMR (300 MHz, DMSO) 6 8.43 (br d, 7=4.3 Hz, 2 H), 8.04 (d, 7=8.0 Hz, 1 H). 7.15 
(d, 7=4.2 Hz, 2 H), 6.96 (t, 7=6.7 Hz, 1 H), 6.81 (s. 1 H), 6.75 (d. 7=7.9 Hz, 1 H). 6.59 
(d, 7=6.8 Hz, 1 H). 6.53 (d, 7=6.8 Hz. 1 H). 6.37 (br s, 1 H), 5.43 (br s, 1 H), 3.79 (s, 3 
25 H), 1.88 (s, 3 H). 1.26 (s, 3 H), 1.18 (s, 3 H); 

NMR (125 MHz, DMSO) 5 156.1, 151.4, 149.4 (2), 148.2. 145.6. 133.4, 133.3, 
128.3, 127.3 (2), 127.0, 122.9, 117.9, 117.0, 113.9, 110.2, 105.6, 105.0, 103.0, 73.4, 
49.8, 29.4, 28.6. 23.2; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+. Found: 385.1906. 

30 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
2 to prepare Examples 216-226. 



Example 216 

35 10-chlorQ-9-hvdroxv-5-f3-propenvn-2.2.4-trimethvl-lH-2.5-dihvdro- 

rilhen7:npvrannr3.4-flquinnline 
MS (DCI/NH3) m/z 368 (M+H)+; 
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*H NMR (300 MHz. DMSO) 5 9.34 (s. 1 H). 7.87 (d, 7=8 Hz, 1 H). 6.72 (d, 7=8 Hz. 1 
H). 6.66 (d. 7=8 Hz. 1 H). 6.58 (d. 7=8 Hz. 1 H), 6.21 (br s. 1 H). 5.81-5.71 (m, 1 H). 
5.62 (dd. 7=10. 3 Hz. 1 H). 5.41 (br s, I H). 4.98 (dd. 7=10, 2 Hz. 1 H). 4.93 (dd. 7=17. 
2 Hz. 1 H). 2.42-2.34 (m, 1 H). 2.26-2.20 (m. 1 H). 2.11 (s. 3 H), 1.16 (s. 3 H). 1.11 

(s. 3 H): 

HRMS (FAB) calcd m/z for C22H22CINO2: 367.1339. Found: 367.1336. 

Example 217 

10-chloro-9-hvdmxv-5-phenvl-2.2 A.trifnethvl-lH-2 !S-Hihyri«i. 
r 1 1benzopvranor3.4-flqulnnline 
MS (DCI/NH3) m/z 404 (M+H)+; 

'H NMR (300 MHz. DMSO) 5 9.46 (s. 1 H). 7.96 (d. 7=8 Hz. 1 H). 7.26-7.12 (m. 3 H). 
7.14-7.07 (m, 1 H). 6.87 (dd, 7=8, 2 Hz, 1 H). 6.72 (d. 7=8 Hz. I H). 6.68 (s, 1 H), 
6.58 (app s, 2 H), 6.37 (br s, 1 H). 5.40 (br s. 1 H). 1.80 (s. 3 H), 1.26 (s, 3 H), 1.17 (s, 
3H): 

HRMS (FAB) calcd m/z for C25H22aN02: 403.1339. Found: 403.1344. 

Example 218 

10-ChlQrO-9-hvdrOXV-5-(3-trifltioromftthvlphenvl^-2 2.4-rrimi»thvl. lH-2.5-dihvrlm- 

rnbenzonvranor3.4-nquinn1inft 
MS (DCI/NH3) ra/z 472 (M+H)+; 

IH NMR 5 9.45 (s, IH), 7.98 (d, IH, J=8.5Hz), 7.54 (m. 4H). 6.85 (d. IH. J=8.5Hz), 
6.75 (m. 2H). 6.57 (d. IH, J=8.5Hz). 6.42 (m. IH). 5.39 (m, IH). 1.91 (s. 3H). 1.24 (s. 
3H), 1.11 (s, 3H); 

AnaL calcd for C26H21CIF3NO2: 471.1213. Found: 471.1216. 

Example 219 

lQ-Chloro-9-hY(trPXV-5-f3.5-dimethvlnhenvlV2.2.4-rTimethvl.1H-2 .5-dihvdro- 
rnbenzoDvranor3.4-nquinnlinft 
MS (DCI/NH3) m/z 432 (M+H)+; 

1H NMR S 9.52 (s. IH), 7.95 (d, IH. J=8.5H2), 6.82 (m. 2H), 6.71 (m. 2H). 6.61 (s. 
2H). 6.36 (m, IH), 6.42 (m, IH), 5.40 (m. 1H). 2.31 (s. 6H). 1.92 (d, 3H. J=1.4H2), 

1.24 (s. 2H), 1.14 (S.2H); 
HRMS (FAB) calcd m/z for C27H26CINO2: 421 . 1 652. Found: 431 . 1 650. 
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Example 220 

reNSS. 3'/tV9-hvdrOXV. lO-mpthnxv-S-ri -hvHrr.xvinethvl-^-cv c lf>hftTenvn. 
2.2.4-trimethvl-2.5-dihvdro. 1 H-f 1 1henznpvrann ra.4-flquinnltnft 
MS (DCI/NHs) m/z 438 (M+H)+; 

•h NMR (300 MHz. DMSO) 5 9.56 (s, 1 H). 8.01 (d. 7=8 Hz, 1 H). 6.77 (app s, 2 H), 
6.67 (d, J=S Hz, 1 H), 6.39 (br s, 1 H). 5.48 (d, 7=10 Hz, 1 H), 5.42 (br s. 1 H), 5.10 
(hr s, 1 H), 4.42 (t, 7=6 Hz, 1 H), 3.65 (br d, 7=6 Hz, 2 H), 2.28-2.18 (m, 2 H), 2.05 (br 
s. 3 H), 1.94-1.87 (m, 2 H). 1.75-1.64 (m, 1 H), 1.52-1.42 (m, 1 H), 1.36-1.27 (m, 1 
H). 1.29 (s, 3 H). 1.10 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H28CINO3: 437.1758. Found: 437.1756. 

The C-5 lactol-9-rerf-butyldimethylsiiyl ether of Core 2 and 3-cyclopentenyl 
trimethylsilane were processed as above to give a 2: 1 diastereomeiic product mixture which 
was subjected to HPLC on an (RJl) WHELK-O 1 column eluting with 2% ETOH in 
hexanes to provide the individual enantiomers. 



Examplfi 221 

<•-•> 2.5f5;Vdihvdro-9-hvdroxv-in -chlom-2.2.4-trimethvl-S-n5;-cvclnpftntenvn-lH- 

rnbenzonvranor3.4-flquinnlinft 
[af D=-220" (c 0.012, CHQs); 
MS (DCI/NH3) m/z 394 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 9.55 (s. IH). 8.00 (d. IH). 6.75 (d. IH). 6.72 (d. 
IH). 6.63 (d. IH), 6.36 (s, IH). 5.73 (ddd. IH). 5.44 (d, IH), 5.40 (s, IH). 5.17 (ddd. 
IH), 2.78 (m. IH), 2.35 (m. IH). 2.15 (m. IH), 2.05 (s, 3H), 1.80 (m, IH), 1.72 (m, 
IH), 1.27 (s, 3H), 1.05 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 148.7, 146.0, 144.0, 134.0, 133.6, 132.7. 129.9, 
127.9, 127.0. 123.7, 116.6. 115.8. 115.4. 114.2. 112.4. 76.1, 49.6, 48.2, 31.7, 29.8, 
27.8, 27.3, 24.4. 

Example 222 

f-> 2.5f S>-dihvdro.9-hvdmxv- 1 n-rh 1oro-2.2.4-trimethvl-5-nR-cvclopentenv 1 V IH- 

rnben7.opvranor:^.4-nqiiinnlinft 
[a]^D=-232° (c 0.010, CHCI3); 
MS (DCIWH3) ra/z 394 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 9.50 (bs, IH), 8.02 (d, IH), 6.75 (d, IH), 6.72 (d. 
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IH), 6.63 (d. IH). 6.39 (s, IH), 5.74 (ddd. IH), 5.60 (ddd. IH). 5.46 (s. IH). 5.39 (d. 
IH), 2.83 (m. IH). 2.26 (m, IH). 2.14 (m. IH). 2.09 (s. 3H). 1.55-1.40 (m. 2H) 1 27 
(s. 3H), 1.01 (s. 3H); 

»3C NMR (400 MHz, DMSO-de) 5 148.7. 146.0. 144.6. 134.1. 132.8. 132.0. 131.7. 
127.8. 126.8. 123.6. 117.4, 115.9. 115.8. 115.5, 114.2. 112.3. 76.4. 49.4^ 48.0. 31.7. 
29.5. 27.2. 24.5. 23.8. 

Example 22"^ 

l Q-chlo^^9-hY^1^nyv-^-f3.5-dich^omnh«'nvlV2 2 4.tr{m,.thvl-m-?^-^j^^Yf^^^ 

fnbenzonvrannn.4.flq.nnt^jini» 
MS (DCI/NH3) m/z 472 (M+H)+; 

IH NMR 5 9.40 (s. IH). 8.01 (d. IH. J=8.5Hz). 7.43 (m. 4H). 6.85 (d. IH, J=8.5Hz). 
6.71 (m. IH), 6.57 (d. IH, J=8.5Hz), 6.42 (m, IH). 5.47 (m. IH). 1.81 (s, 3H), 1.29 (s 
3H), 1.09 (s, 3H): 

HR»iS (FAB) calcd m/z for C25H20CI3NO2: 471.0559. Found: 471.0556. 

Example 774. 

ftHSR . 3'.S) 2.5-(1ihYftro-9-hvdroxv-1 0-chloro-^.2 4-t ri methvl.S.n^vclnp«»ntP.nv^ ff- 

rilbenzonvrannn.4.nqiiinplinff 
[arD=+ 256' (c 0.046. CHQs). 
MS (DCM^Hs) m/z 394 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 9.50 (bs. IH). 8.02 (d. IH). 6.75 (d, IH), 6.72 (d, 
IH). 6.63 (d, IH). 6.39 (s. IH). 5.74 (ddd. IH). 5.60 (ddd. IH). 5.46 (s, IH). 5.39 (d. 
IH). 2.83 (m. IH). 2.26 (m. IH). 2.14 (m. IH). 2.09 (s. 3H), 1.55-1.40 (m. 2H). 1.27 
(s. 3H). 1.01 (s. 3H); 

»3C NMR (400 MHz. DMSO-de) 5 148.7. 146.0, 144.6, 134.1, 132.8, 132.0, 131.7. 
127.8. 126.8. 123.6, 117.4. 115.9. 115.8. 115.5. 114.2, 112.3. 76.4. 49.4, 48.0. 31.7. 
29.5, 27.2. 24.5, 23.8. 

Example 77'i 

ftH5R.3'R) 2 . .')-(1itlV<1ro-9-hvdroxv-10-chlorn-2^ 4-rrim q thv!-5-n-cvrfopemenvn-1H- 

rnbenzonvrnnor3.4-nq.iinnlim. 
[a] D=+244° (c 0.165, CHCI3): 
MS (DCI/NH3) m/z 394 (M+H)+; 

IH NMR (300 MHz, DMSO-de) S 9.55 (s, IH), 8.00 (d. IH). 6.75 (d. IH). 6.72 (d. 
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IH), 6.63 (d, IH), 6.36 (s, IH). 5.73 (ddd. IH). 5.44 (d. IH). 5.40 (s. IH), 5.17 (ddd. 
IH), 2.78 (m. IH). 2.35 (m. IH). 2.15 (m, IH). 2.05 (s. 3H). 1.80 (m. IH). 1.72 (m. 
IH). 1.27 (s. 3H). 1.05 (s. 3H); 

J3C NMR (400 MHz, DMSO-de) 5 148.7, 146.0, 144.0. 134.0, 133.6. 132.7. 129.9. 
127.9. 127.0, 123.7. 116.6. 115.8, 115.4. 114.2. 112.4. 76.1. 49.6, 48.2, 31.7, 29.8, 
27-8. 27.3, 24.4. 

Example 276 

l<M?hton^9-hYdm7tV-5-f3.4-diflnon>nhenvlV2.2.4-mmethvl-lH-2.S-dihvrfm- 
rnhenropyrannn 4-flqiiinnlinft 

MS (DCI/NH3) m/2 440 (M+H)+; 

IH NMR 5 9.41 (s. IH). 7.94 (d, IH. J=8.5Hz). 6.96 (m. 3H). 6.75 (m. 3H). 6.57 (d, 
IH, J=8.5Hz), 6.45 (m. IH), 5.47 (m. IH). 1.81 (s, 3H), 1.29 (s, 3H), 1.09 (S, 3H); 
HRMS (FAB) calcd m/z for C25H20CIF2NO2: 429. 1 150. Found: 429.1 152. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

3 to prepare Example 227. 

Example 227 

9-lQ-methvlenedioxv-5-nhenvl-2 24-trimethvl-1H-?_ .5.dihvdro-rnhenr^pvraflf>n.4- 

flquinoline 
MS (DCI/NH3) m/z 298 (M+H)+; 
IH NMR (200 MHz. DMSO-de) 7.72 (d. J=8.1 Hz. IH). 7.20 (ra. 5H). 6.82 (s. IH). 
6.75 (d, J=8.8 Hz, IH). 6.50 (d. J=8.1 Hz, IH). 6.26 (s. IH). 6.27 (d, J=8.8 Hz, IH), 
6.05 (s, IH), 5.98 (s, IH), 5.4 (s. IH). 1.87 (s. 2H). 1.20 (s. 2H). 1.17 (s. 2H). 

The chemistiy described in Schemes 1-21 and Examples 1-215 was used with Core 

4 to prepare Examples 228-231. 

Example 228 

5-f3-nronenYlV9-chloro-IO-ftthenvl-2.2.4-trimethvl-2.5-dihvdm-1H- 
rnhenynpvrnnnp 4-nquinnlinR 
IH NMR 57.93 (d. IH. J=8.5Hz), 7.20 (d, IH, J=8.5Hz). 6.70 (d, IH, J=8.5Hz). 6.64 
(d, IH, J=8.5Hz), 6.34 (m. IH). 5.81 (m, 2H), 5.46 (m. IH). 5.03 (dm. IH. J=10.5Hz). 
4.98 (dm, IH, J=17.1H2), 3.65 (s, 3H), 2.44 (m, IH). 2.28 (m. IH). 2.18 (s. 3H). 1.19 
(s, 3H). 1.17 (s, 3H); 

HRMS (ESI) m/z calc'd for C23H25CINO2: 381.1495. Found: 381.1490. 
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ExampTft 729 

9-ChlQrO-10-niethoxv.S.nh(.nvl-2^d.frjmpfh y l.2..-Wiihvrt^.^f |_ 
f nhenznnvrannr't.4-nqiiinr^]inp 
IH NMR 5 7.98 (d. IH. J=8.5H2). 7.42 (m. IH). 7.21 (m, 5H). 7.00 (d. IH. J=8.5Hz) 
6.75 (m. IH). 6.57 (d. IH. J=8.5Hz). 6.42 (m. IH). 5.47 (m, IH). 3.65 (s. 3H). 1.81 (s 
3H). 1.29 (s. 3H), 1.09 (s. 3H); 

HRMS (BSD m/z calc'd for for C26H24CINO2: 417.1495. Found: 417.1497. 

Examplft y-V) 

5-f3-nrt7m?nYlV9-rhloro-10-difliinrometho,rv.? -> 4 -trim<.thv1.-> s-dihvrif»-m- 

f"^^g"^"pv""^ni4-nnnmtTlinr 

IH NMR 6 7.58 (d. IH. J=8.5H2). 7.14 (m. 2H). 6.80 (dd. IH. J=7.3H2). 6.64 (d. IH. 
J=8.5Hz). 6.24 (m, IH). 5.81 (m. 2H). 5.46 (m. IH). 5.02 (dm. IH, J«10.5Hz) 4 94 
(dm, IH. J=17.1H2). 2.30 (m. 2H). 2.17 (s. 3H). 1.19 (s. 3H). 1.16 (s. 3H); mass 
spectrum (ESI) m/z: 418 (M+H); Calcd for C23H22CIF2NO2: 417.1307 Found- 
417.1304, 

Examplft 7-^} 

9-ChlQrO-10-(1iflllOromfithnxv.5-nhp.nvl-:> O 4-rrimf f hvl-2 «5-rfih^.Hr^lff - 
rnhen7.onvninnr^4.nq.»nf^;|nft 
»H NMR 5 7.77 (d. IH. J=8.5Hz). 7.44 (m. IH). 7.22 (m. 5H). 7.12 (d. IH. J=8.5Hz). 
6.84 (s. IH). 6.76 (t, IH, J=75H2). 6.74 (d. IH. J=8.5Hz). 6.51 (m. IH). 5.39 (m. IH). 
1.78 (s. 3H), 1.26 (s, 3H), 1.14 (s, 3H): mass spectrum (BSD m/z: 454 (M + 1); Calcd for 
C26H22CIF2NO2: 453.1307. Found: 453.1304. 

The chemistiy described in Schemes 1-21 and Examples 1-215 was used with Core 
5 to piepaie Examples 232-233. 

Example 

8-flUQn>-10-niffThQXV-5-nhcnvl-? 2.4-trimftthyl.? S -dihvrfm-m. 
rnben/npvrannn d-flg^inplfn^ 
IH NMR 5 7.95 (d. IH, J=8.5Hz). 7.30 (m, 2H). 7.20 (m, 5H). 7.00 (d, IH. J=8.5H2). 
6.82 (s. IH). 6.43 (m. IH), 5.38 (m, IH), 3.56 (s, 3H). 2.17 (s. 3H), 1.25 (s, 3H). 1.13 
(s. 3H); mass spectrum (EST) m/z: 402 (M+H); Calcd for C26H24FNO2: 401.1791. Found- 
401.1795. 
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Anal. Calcd for C26H24FNO2: C 77.78; H. 6.02; N, 2.49. Found: C. 77.66; H, 5.90; N, 
2.28. 

Example 23^ 

S 5-f3-nronenvlV8-fluom-10-fnethnxv.? ? 4-r rimethvl.2.5-dihvrfm.lH. 

fnben2onvranor'^.4.nqiiinnlinft 
IH NMR 5 7.95 (d. IH, J=8.5Hz). 7.30 (m, 2H). 7.20 (m, 5H), 7.00 (d, IH, J=8.5Hz), 
6.82 (s, IH), 6.43 (m. IH). 5.38 (m. IH), 3.56 (s, 3H), 2.17 (s. 3H). 1.25 (s. 3H). 1.13 
(s, 3H); mass spectnim (ESI) m/z; 402 (M+1); Calcd for C26H24FNC)2: 401.1791. Found: 
10 401.1795. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

6 to prepare Example 234. 

IS Example 9^1 

10-inethoxv-9-flunm-5-n-DrQnenvlV2.2.4-triTiiftthvl.l H -2.S-rfilivrim. 
rnhenzonvninon.4-flquinnHne 
MS (DCIWH3) m/z 366 (M+H)*; 

'h NMR (300 MHz, DMSO) 6 7.87 (d. 7=8.5 Hz. 1 H), 7.00 (dd. /=8.8. 2.2 Hz. 1 H), 
20 6.64 (d. 7=8.1 Hz. 1 H), 6.63 (d. 7=8.8 Hz, 1 H), 6.31 (d. 7=1.1 Hz, 1 H). 5.90-5.80 
(m, J H), 5.79-5.75 (m. 1 H). 5.46 (s. 1 H). 5.05-4.95 (m. 2 H). 3.79 (s, 3 H). 2.17 (d, 
7=1.1 Hz. 1 H). 1.17 (s, 6 H); 

HRMS calcd for C23H24FNC)2 is 366.1869. Found 366.1869. 

25 The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 

7 to prepare Examples 235-296. 

Example 235 

l Q-methQXV-9-hvdroxv-5-n-Dronenvn-2.2.4-triniPthvl-1 H -2.5-dihvdrn- 

30 rnhen7:onvrannr:^.4.flqiiinnlii«. 

»H NMR (300 MHz, DMSO) 5 8.69 (s. 1 H). 7.92 (d. 7=8.5. 1 H), 6.62 (d. 7=8.5 Hz, 1 
H). 6.62 (d. 7=8.5 Hz. 1 H). 6.48 (d. 7=8.5. 1 H). 6.16 (d. 7=1.7 Hz, 1 H), 5.81 (ddt, 
7=17.3. 10.3. 6.6 Hz. 1 H). 5.67 (dd. 7=9.8. 3.3 Hz). 5.44 (s. 1 H). 5.02 (dd, 7=10.3. 
1.8 Hz. 1 H), 4.98 (dd. 7=17.3. 1.8 Hz. 1 H). 2.47-2.41 (m. 1 H). 2.34-2.27 (m, 1 H), 

35 2.16 (s, 3 H), 1.18 (s. 3 H). 1.16 (s. 3 H); 
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13C NMR as MHz, DMSO) S 145.8. 145.1. 143.9. 142.9. 134.4. 133.4. 132.7. 127.5. 
126.5. 117.8. 117.0. 116.3. 116.1. 114.3. 113.6. 112.4. 73.3. 59.3. 49.7. 36.4. 29 2. 
28.9. 23.9. 

MS (DCI/NH3) m/z 364 (M+H)*; 

5 Anal, calcd for C23H24N2O2: C. 76.01; H, 6.93; N. 3.85. Found C. 75.85; H. 7.18; N 
3.66. 

(+/-) 2 . g-dihYdm-9-hYd^^xY-10-mrthQxv-2■2■4-frimpfhvl-5-f^^vrln^^v^rY^H 

10 rnben7onvranQr3.4-flqinnf.||nft 
MS (DCI/NH3) m/z 404 (M+H)+; 

iH NMR (300 MHz. DMSO-d6) 5 8.70 (s. IH). 8.01 (d, IH). 6.65 (d. IH). 6.62 (d. 
IH). 6.53 (d. IH). 6.27 (d. IH), 5.82-5.65 (m. 2H). 5.45 (s, IH), 5.33 (d. IH), 3.65 (s. 
3H), 2.28 (m, IH). 2.12 (s. 3H). 1.86 (ra. 2H), 1.55 (m, IH). 1.31 (s, 3H). 1.26-1.14 ' 
15 (m. 3H). 1.03 (s. 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.4. 145.0. 144.1. 143.5. 133.6. 130.7. 128.1, 
127.9. 127.7. 126.1. 118.4. 117.8. 116.5. 114.4. 113.4. 112.1. 75.9. 59.3. 49.4. 37.2. 
29.6. 27.1. 24.7. 24.6. 23.7. 21.2. 

20 Example 237 

(+/-) 2 . 5-dihYdf^9-hYdroXV-10-methoxv-2,2 4-rrin ,ethvl-S-ri-m..thvlcvc1nhe.Tf>n.^^^ 

IH-n Ihenzonvrannn 4-qq„inf>linff 
MS (DCI/NH3) m/z 718 (M+H)*; 

IH NMR (300 MHz, DMSO-d^) S 8.66 (s. 1 H), 8.00 (d. / = 8.5 Hz. 1 H). 6.65 (d. / = 
25 8.5 Hz, 1 H). 6.62 (d, / = 8.5 Hz. 1 H), 6.55 (d. / = 8.5 Hz. 1 H). 6.24 (d, J = 1.5 Hz, 1 
H). 5.51 (br s, 1 H). 5.44 (br s, 1 H). 5.30 (d, J = 9.5 Hz, 1 H). 3.65 (s, 3 H). 2.30 - 
2.20 (m, 1 H). 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H), 1.60. (s. 3 H). 1.30 (s. 3 H). 1.28 - 
1.08 (m. 3 H). 1.03 (s. 3 H); 

NMR (75 MHz. DMSO-d^) 5 145.3, 144.9. 144.0, 143.6, 134.7, 133.5, 130.9. 
128.0. 126.1. 121.8. 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2. 59.3. 49.4. 37.5. 
29.6. 29.5. 27.1. 24.5, 23.8. 23.7. 21.6. 

Example 

f-) f5S . 3\S)-9-hYf1rO?fY-5-ri-methvl-3-cvclohe.xenvn- lO-methnxv-2 ?.4-tritnethvl-2.5- 
dihYdro-lH-fnhenynpvninnr'^4-nq..in^|jnff 

[a]D=- 158.8°; 
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MS (DCI/NH3) m/z 718 (M+H)*; 

'H NMR (300 MHz. DMSO-de) 5 8.66 (s. 1 H). 8.00 (d. 7=8.5 Hz. 1 H). 6.65 (d. 7=8.5 
Hz, 1 H). 6.62 (d. 7=8.5 Hz, 1 H). 6.55 (d, 7=8.5 Hz. 1 H), 6.24 (d, 7=1.5 Hz. 1 H). 
5.51 (br s, 1 H). 5.44 (br s. 1 H), 5.30 (d. 7=9.5 Hz. 1 H), 3.65 (s. 3 H), 2.30-2.20 (m. 1 
5 H). 2.11 (s. 3 H). 1.80 -1.54 (m. 3 H). 1.60, (s. 3 H), 1.30 (s. 3 H), 1.28-1.08 (m. 3 H). 
1.03 (s. 3 H): 

»3C NMR (75 MHz. DMSO-de) 5 145.3. 144.9. 144.0. 143.6. 134.7. 133.5. 130.9. 
128.0. 126.1, 121.8. 118.3. 117.9. 116.5. 114.3. 113.3. 112.1. 76.2, 59.3. 49.4. 37^. 
29.6. 29.5, 27.1, 24.5. 23.8. 23.7, 21.6. 

10 AnaL calcd for C27H31NO3: C. 77.67; H, 7.48; N. 3.35. Found C, 77.65; H. 7.67; N. 
3.36. 

Examnle 'nd 

f+) f.5R.3'R)-9-hvdrOXV-5-ri-mpthvl-^-cvclnhftTPnvT1. Tn-methnyv . 2.2.4-mm...thv1.? 
1^ dihvdro-lH-rnhen7;npvranon.4-flqiiinnlti^P 

[a]i)=+157.9«» 

MS (DCI/NH3) m/z 718 (M+H)*; 

»H NMR (300 MHz, DMSO-de) 5 8.66 (s, 1 H). 8.00 (d, 7=8.5 Hz. 1 H). 6.65 (d. 7=8.5 
Hz, 1 H), 6.62 (d. 7=8.5 Hz, 1 H). 6.55 (d, 7=8.5 Hz. 1 H). 6.24 (d. 7=1.5 Hz, 1 H). 
20 5.51 (br s. 1 H), 5.44 (br s, 1 H), 5.30 (d. 7=9.5 Hz. 1 H). 3.65 (s, 3 H), 2.30^2.20 (m. 1 
H). 2.11 (s. 3 H). 1.80 -1.54 (m, 3 H). 1.60. (s. 3 H). 1.30 (s. 3 H). 1.28-1.08 (m. 3 H). 
1.03 (s. 3 H); 

"C NMR (75 MHz, DMSO-de) 5 145.3. 144.9. 144.0. 143.6, 134.7. 133.5, 130.9, 
128.0. 126.1. 121.8, 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2, 59.3. 49.4. 37.5. 
29.6. 29.5, 27.1. 24.5. 23.8. 23.7, 21.6. 

Anal, calcd for C27H31NO3: C. 77.67; H. 7.48; N. 3.35. Found C. 77.65; H. 7.67; N. 
3.36. 

Example 240 

f+) f5R.3'S)-9-hvrimxv-5-ri-methvl-3-cvclohexftnvll- in-mPth oxv-2.2.4-trimftthvl-2 S- 
[a]D=+78.0«» 

MS (DCI/NH3) w/z 718 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 8.74 (s. 1 H). 7.99 (d, 7=8.8 Hz, 1 H). 6.66 (d. 7=8.8 
Hz. 1 H), 6.62 (d. 7=8.5 Hz. 1 H), 6.52 (d. 7=8.5 Hz, 1 H). 6.24 (d. 7=1.5 Hz, 1 H). 
5.41 (br s. 1 H). 5.41 (d. 7=10.3 Hz. I H). 4.84 (br s. 1 H), 3.63 (s. 3 H), 2.34-1.35 (m, 
7 H), 2.06 (s, 3 H). 1.49. (s. 3 H). 1.30 (s, 3 H). 1.09 (s. 3 H); 



-180- 



wo 99/41256 



PCT/US99/03127 



»3C NMR as MHz. DMSCMlfi) S 145.3. 145.0. 144.0, 143.2. 135.5. 133J. 131.3. 
128.4. 126.2, 120.5. 118.1, 117.9. 116.5, 114.4. 113.5. 112.0. 75.3. 59.3. 49.5. 36.8. 
29.4, 27.5, 25.0, 24.1. 23.7, 20.2. 

HRMScalcdforC27H3iN03 417.2304. Found: 417.2305. 

5 

Example 241 

f-) f5S . 3'RV9-hYdroXY- . 5-ri-mffthvl-3-CVClohe.yenvn- 4-rrini..fhvl-? <. 

dihvdro-TH-rilhenynnvrannn4-flTii,|ft]jnp 

[a]D=-79.4«» 
10 MS (DCI/NH3) Wz 71 8 (M+H)*; 

m NMR (300 MHz, DMSO-de) 5 8.74 (s. 1 H), 7.99 (d, 7=8.8 Hz, 1 H), 6.66 (d, 7=8.8 

Hz, 1 H). 6.62 (d, 7=8.5 Hz, 1 H). 6.52 (d. 7=8.5 Hz, 1 H), 6.24 (d, 7=1.5 Hz, 1 H), 

5.41 (br s, 1 H), 5.41 (d, 7=10.3 Hz, 1 H), 4.84 (br s. 1 H), 3.63 (s, 3 H). 2.34-1.35 (m. 

7 H), 2.06 (s. 3 H). 1.49, (s, 3 H). 1.30 (s, 3 H). 1.09 (s. 3 H); 
15 »3C NMR (75 MHz. DMSO-de) 8 145.3. 145.0, 144.0. 143.2. 135.5. 133.3, 131.3. 

128.4. 126.2, 120.5. 118.1. 117.9, 116.5, 114.4. 113.5, 112.0, 75.3, 59.3. 49.5, 36.8. 

29.4. 27.5. 25.0, 24.1. 23.7. 20.2. 

AnaL calcd for C27H31NO3: C. 77.67; H, 7.48; N, 3.35. Found C, 77.55; H. 7.56; N, 
3.34. 

20 

Examnlft 242 

rp/-tfS.3'RV9-hvdn>XY-.?-ri -hYdmxvmethv1-3-rvrlohexen vll- 1 n. methoxv.2 2 4.trim^thyl. 

2.5-dihvdro- 1 H-F I IhBnznpvrannf ' ^.4-nqiiinftlinP. 
MS (DCVNHi) m/z 434 (M+H)*; 
- 25 >H NMR (300 MHz, DMSO-de) S 8.72 (s. 1 H). 7.98 (d. 7=8.8 Hz, 1 H), 6.65 (d, 7=8.8 
Hz, 1 H), 6.62 (d, 7=8.8 Hz, 1 H), 6.52 (d. 7=8.8 Hz, 1 H), 6.23 (br s, 1 H). 5.43-5.39 
(m, 2 H), 5.06 (br s. 1 H). ). 4.44 (t. 7=5.1 Hz. 1 H), 3.69-3.67 (m, 1 H). 3.67 (s, 3 H), 
2J2-2.22 (m, 1 H), 2.05 (s, 3 H). 1.94 -1.88 (m. 2 H). 1.74-1.61 (m, 2 H), 1.55-1.45 
(m, 2 H). 1.29 (s, 3 H), 1.10 (s, 3 H); 
30 »3C NMR as MHz, DMSO-de) 5 145.4, 145.0, 144.0, 143.1. 140.4. 133.5. 131.2, 

128.2, 126.2. 120.5. 118.0. 118.0. 116.5. 114.4. 113.5. 112.1. 75.4. 65.6. 59.4. 49.5. 
37.0, 29.8, 27.8, 25.8. 25.1, 24.3. 20.3. 

Anal, calcd for C27H31NO4: C, 74.80; H. 7.21; N. 3.23. Found: C, 74.59; H. 7.21; N, 
3.22. 
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Example 243 

MA(5f>.3'K) 2.5-dihvdro-9-hvdmxv-10-methoxv-2.2.4.triTTiethvl-S-f1-niethvl cvclohe»en- 

3-vn-l H-n 1hen7.nnvranof :^.4-nqiiinnlinft 
5 MS (DCI/NH3) m/z 718 (M+H)*; 

»H NMR (300 MHz, DMSO-dfi) 6 8.66 (s, 1 H). 8.00 (d, 7 = 8.5 Hz. 1 H), 6.65 (d. J = 
8.5 Hz. 1 H). 6.62 (d. / = 8.5 Hz. 1 H). 6.55 (d, / = 8.5 Hz. 1 H). 6.24 (d. /= 1.5 Hz. 1 
H). 5J1 (br s. 1 H). 5.44 (br s. 1 H). 5.30 (d. 7 = 9.5 Hz. 1 H), 3.65 (s. 3 H). 2.30 - 
2.20 (m. 1 H). 2.11 (s, 3 H), 1.80 -1.54 (m, 3 H). 1.60. (s. 3 H). 1.30 (s. 3 H). 1.28 - 
10 1.08 (m. 3 H). 1.03 (s, 3 H); 

13C NMR (75 MHz, DMSO-d*) 8 145.3, 144.9. 144.0, 143.6. 134.7, 133.5, 130.9, 
128.0, 126.1, 121.8, 118.3, 117.9. 116.5. 114.3. 113.3, 112.1, 76.2. 59.3. 49.4. 37.5. 
29.6. 29.5. 27.1. 24.5. 23.8, 23.7. 21.6. 

15 Example 744. 

rg/-f5S.3'R>-9-hvdroxv-5-ri -methnTVlnethvl-^^lnhftxel1vn- t n.nri>>thnxv.2.2.4- 
trimethvl-2.5.dihvdrn-l H-n lhenznjivrannr3.4-nquinnlinft 
MS (DCI/NH3) m/z 448 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 8.75 (s. 1 H). 8.00 (d. 7=8.5 Hz, 1 H). 6.67 (d, 7=8.5 
20 Hz, 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.54 (d, 7=8.5 Hz, 1 H), 6.27 (d, 7=1.5 Hz, 1 H), 
5.46id. 7=9.9 Hz, 1 H). 5.38 (br s. 1 H). 5.21 (br s. 1 H), 4.33-4.29 (m. 1 H). 3.66- 
3.63 (m. 1 H), 3.65 (s. 3 H). 3.64 (s. 3 H). 2.32-1.45 (m. 7 H). 2.04 (s. 3 H). 1.29 (s. 3 
H). 1.07 (s, 3 H); 

AnaL calcd for C28H33NO4: C, 75.14; H, 7.43; N. 3.13. Found C. 74.81; H. 7.35; N, 
25 3.05. 

Example 245 

2.S-dihvdro-9-hvdroxv-10-methnxv-S-pmpvl-2.2.4-trimethyl-1H-ri1hRn7opvrannr3.4- 

nquinoline 

30 The C-5 lactol-9-TBS ether of core 7 and n-propylmagnesium chloride were 

processed as in example 251 to provide the desired compound: 

JH NMR (300 MHz. DMSO-de) 5 8.66 (s. IH). 7.90 (d, J=9 Hz, IH). 6.60 (d. J=8 Hz, 
IH). 6.59 (s, IH), 6.49 (d, J=9 Hz, IH), 6.14 (br s, IH). 5.57 (m, IH), 5.44 (br s, IH), 
3.63 (s, 3H). 2.15 (s,3H), 1.79-1.61 (m, IH), 1.48-1.08 (m, 5H), 1.16 (s, 6H), 0.78 (t. 
35 J=7 Hz. 3H); NMR (75 MHz. DMSO-de) 5 145.7, 144.9, 143.9, 143.1, 133.5, 

127.5. 126.4, 117.9, 116.3, 116.2, 114.2, 113.4, 112.1, 73.6. 59.3. 49.7, 31.9, 29.1, 
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28.8. 27.7. 23.8. 21.7. 13.9; MS (DCI/NH3) m/e (M+H)+ 380; AnaL calcd for 
C24H29NO3M/4H2O: CC. 75.07; H, 7.74; N. 3.65. Found: C, 74.78; H. 7.86; N, 3.29. 

The C-5 lactol-9-TBS ether of core 7 and 3-cycloheptenyl trimethylsilane were 
processed as above to give a 5:1 diastereomeric product mixture vAach was subjected to 
HPLC on an ^ Jl) WHH.K-0 1 column eluting with 2% ETOH in hexanes to provide two 
levarotaiy enantiomers. 

Example, 24^ 

MrSS.3\S)2.5-dihvdrn-9.hvdrnTv-in.methnxv-7/> .4-trimethvl-5-f3-cvclnhi»ptenvlV1H- 

n IhenTonvrannr-^ 
MS (DCI/NH3) m/z 418 (M+H)+; 

IH NMR (300 MHz. DMSOde) 5 8.70 (s, IH), 7.96 (d, IH), 6.65 (d, IH). 6.64 (d. 
IH). 6.21 (s, IH), 5.55 (ddd, IH). 5.53 (d. IH), 5.46 (s, IH). 5.31 (ddd. IH). 3.65 (s, 
3H). 2.45 (m, IH), 2.14 (m. 3H), 2.05-1.84 (m, 4H), 1.46 (m, IH). 1.29 (s. 3H). 1.27- 
1.15 (m, 4H). 1.04 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.3, 144.9, 144.0. 143.1. 133.7, 132.1, 131.6, 
131.2, 128.1, 126.1, 118.3, 117.9, 116.5. 114.4, 113.3. 112.1. 74.5. 59.3, 49.5. 38.9. 
29.5. 29.0, 28.7, 27.8. 27.2. 26.3, 23.8; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M )*. Found: 417.2319. 
[al°i>=-134'' (c 1.15, CHCI3). 

Examplg 247 

f-)f5S.3'R) 2.5-dihvdro-9.hvdrnxv-in-methoxv-2.2 4 -trimethvl-S-f3-cvclohentenvn-m. 

n Ihenzonvrannr^ 4-flquinnline 
MS (DCI/NH3) m/z 418 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.66 (s. IH). 7.97 (d. IH), 6.65 (d, IH), 6.59 (d, 
IH). 6.45 (d, IH). 6.22 (s, IH). 5.93 (ddd. IH), 5.72 (ddd, IH), 5.50 (d, IH), 5.45 (s, 
IH), 3.65 (s, 3H), 2.38 (m, IH), 2.13 (s. 3H). 2.04 (m.lH). 1.82-1.70 (m, 2H). 1.50- 
1.05 (m, 5H). 1.30 (s, 3H), 1.02 (s, 3H); 

13c NMR (400 MHz. DMSO-dg) 5 145.2, 144.8, 143.8, 143.2. 133.9, 133.6. 131.1. 
130.8. 128.0. 126.1, 118.6, 118.0. 116.5, 114.4, 113.4, 112.2, 75.3, 59.2, 49.4. 41.9, 
30.0, 29.6, 28.3. 28.0, 27.3, 26.1. 23.9; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M )*. Found: 417.2288. 
[a]^D=-122'' (c 0.74, CHCI3). 
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Examplft 74f^ 

2.S-dihvdro-9-hvdrQxv-10-me,thoxv-2?4-frimpthvi.'S-ph«nvi . iH.rnh^nT^pv^ 

flquinnlinft 

5 IH NMR (300 MHz, DMSO). 5 8^3 (s. 1 H). 7.93 (d. J=8.7 Hz. 1 H). 7.20-7.14 

(m. 5 H). 6.73 (d, J=8.7 Hz, 1 H). 6.66 (s. I H), 6.42 (d. J=8.9 Hz. 1 H), 6.33 (d, 
J=8.7 Hz. 1 H). 6.22 (d. J=1.7 Hz, 1 H), 5.37 (s, 1 H). 3.55 (s. 3 H). 1.80 (s, 3 H). 1.24 
(s, 3 H). 1.14 (s. 3 H); 13C NMR (300 MHz. DMSO). 5 145.7, 144.8. 143.8. 143.6. 
139.3. 133,1. 132.7. 130.2. 128.3. 127.8. 127.6. 127.5. 126.4. 126.1. 123.8. 118.4. 
10 1 17.8. 1 14.1. 1 14.0, 1 12.8. 1 12.2. 74.9, 59.0, 49.7. 29.7. 28.4, 23.2; MS ESI m/z 400 
(M+H)+; HRMS calcd for C26H25NO2 is 399.1834. Found 399.1839. 

Examplft 240 

2.5-dihvdrO-9-hvdmxv-TfVmpthnvv-2 2d-trimethvl-S.nS-Hi f liinrnph..nvlVlW. 
15 r 1 1benzonvranor3.4-fiqiiinnlmR 

IH NMR (300 MHz, DMSO), 5 8.68 (s. 1 H), 7.95 (d. J=8.4 Hz, 1 H). 7.06 (tt, J=9.2, 
2.2 Hz, 1 H). 6.82 (dd, J=8.1, 1.8 Hz. 2 H); 6.77 (d, J=8.4 Hz. 1 H). 6.70 (s. 1 H). 6.48 
(d, J=8.4 Hz, 1 H). 6.42 (d. J=8.4 Hz. 1 H), 6.32 (d. J=1.5 Hz), 5.42 (s, 1 H). 3.56 (s. 3 
H). 1.84 (d, J=l.l Hz, 3 H), 1.25 (s, 3 H), 1.15 (s. 3 H); 13C NMR (300 MHz, DMSO). 
20 5 163.6 (d. J=12.81 Hz), 160.4 (d. J=12.81 Hz). 145.9. 145.2. 144J. 144.4 (t^J=7.93 
Hz). 143.6. 143.3. 133.1. 129.0. 127.3. 126.6. 118.2. 117.9. 117.2. 114.5 (d. J=6.1 
Hz). 112.4. 111.4. 103.5. 73.8. 64.9. 59.1. 49.9, 29.6. 28.5, 23.2; MS ESI m/z 436 
(M+H)+; 

HRMS calcd for C26H22F2NO2 is 435.1646. Found 435.1657. 

Example 250 

2.5-dihvdrO-9-hvdroxv-l 0-mftrhoxv.2.2.4-triinethvl.S-r^ 4 5-triflnomphftnvl V 1 H. 

fnhen7.onvranor:^.4-flqiiinnl,nft 
IH NMR (300 MHz, DMSO). 6 8.76 (s, 1 H). 8.02 (d. J=8.4 Hz, 1 H). 7.08 (dd. J=6.98, 
1.8 Hz. 1 H). 6.86 (dd. J=7.3. 2.2 Hz. 1 H). 6.83 (d. J=8.8 Hz. IH), 6.73 (s. 1 H). 6.55 
(d. J=8.8 Hz. 1 H). 6.47 (d, J=8.8 Hz. 1 H). 6.38 (d. J=1.5 Hz. 1 H). 5.46 (s. 1 H). 3.62 
(s. 3 H), 1.88 (d. J=l.l Hz. 3 H), 1.30 (s. 3 H). 1.13 (s, 3 H); 13C NMR (300 MHz, 
DMSO). 5 146.0. 145.3, 143.6, 143.1, 133.1. 128.7, 127.3, 126.7, 118.1 (d, J=15.87 
Hz). 117.1. 116.0. 115.9. 115.8, 114.05 (d. J=9.16 Hz). 113.0, 112.7, 112.4, 73.5. 
59.1, 49.8, 29.7, 28.4, 23.3. 
MS ESI m/z 454(M4-H)+; 

HRMS calcd for C26H22F2NO2 is 453.1552. Found 453.1571. 
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Examp1p> ^'^l 

5-butY l -2 . 5-dihYf1ro-9-hYdm;tY-in-methnxv-? ? 4-trimethvi.m.ni h enzopv,«n»n 4- 

flquinolinft 

5 "I^eC-Slactol-S-tert-butyldimethylsUyl ether Of core 7 (0.057 g.0J22nunol)w 

dissolved in 1^-dichIoroethane (5 ml), cooled to -10"C, and treated dropwise with 
BF3«OEt2 (46 mL, 0.366 mmol). Hie resulting deep green solution was treated dropwise 
with an ethereal solution of n-butyhnagnesium chloride (0.19 ml of a 2M / Et20 solution. 
0.380 mmol). The color changed to yeUow-brown. The reaction mixture was partitioned 
10 between sabirated aqueous sodium bicarbonate and ethyl acetate, the aqueous layer extracted 
with ethyl acetate, the combined organics washed with brine, dried (MgS04), and 
concentrated to a yellow oiL 

The resulting yeUow oil was dissolved in THF (5 ml), cooled to 0»C, and treated 
widi tBtrabutylammonium fluoride solution (0.14 ml of a IM / THF solution, 0.14 mmol). 
15 After 10 mmutes, the mixture was quenched by tiie addition of saturated aqueous 

ammonium chloride and pH 7.0 buffer, and the layers were separated. TTie aqueous layer 
was exttacted with ethyl acetate, the combined organics washed with brine, dried (MgS04), 
and concentrated. The residue was purified by siUca gel chromatography eluting witii 25%' 
ethyl acetate in hexanes to give 0.032 g (72%) of the desired compound. 
»H NMR (300 MHz. DMSO-de) S 8.70 (s, IH). 7.90 (d. J=8 Hz, IH). 6.60 (d, J=8 Hz, 
IH). 6.59 (s, IH), 6.49 (d, J=8 Hz, IH), 6.16 (br s, IH). 5.61 (m, IH), 5.44 (br s. IH). 
3.63 (s, 3H), 2.16 (s, 3H). 1.77-1.63 (m, IH), 1.47-1.26 (m, 3H), 1.17 (s, 3H). 1.16 (s. 
3H), 0.83 (m, 3H); 13c NMR (75 MHz. DMSO-de) 5 145.7, 144.9, 143.9, 143.1. 133.5. 
133.3. 127.5. 126.4. 117.9. 116.3. 114.2. 113.4, 112.1. 73.2, 59.3, 49.7, 34.1. 29.1, 
25 28.9. 23.9. 18.6. 13.4; MS (DCI/NH3) m/e (M+H)+ 366; Anal, calcd for 

C23H27N03«1.25H20: C, 71.20; H. 7.66; N. 3.61. Found: C. 71.48; H, 7.32; N, 3.52. 

TTie C-5 lactol-9-TBS etiier of core 7 and 3-cyclopentenyl trimetiiylsilane were 
processed as above to give a 1 :1 diastereomeric product mixture which was subjected to 
30 HPLC on an (R,R) WHELK-O 1 column eluting with 2% ETOH in hexanes to provide die 
individual enantiomers. 
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Example 25^ 

(-) f5S.3'>S) 2 . 5-dihYrlrO-Q-hvdroxv-lO.methnxv-? ? ^ - trimfithvl-S-r^-cvclnpftntftnylS-lf^ - 

rnhen7.nnvrannR 4-<7qMinf^^,nff 
MS (DCI/NH3) ra/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.68 (s. IH). 8.01 (d. IH), 6.65 (d. IH), 6.62 (d. 
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IH), 6^1 (d. IH), 6.22 (s. IH), 5.72 (dd, IH). 5.41 (d. IH). 5.40 (s. IH). 5.17 (dd. 
IH), 3.63 (s, 3H). 2.90-2.80 (m. IH). 2.41-2.32 (m. IH). 2.23-2.10 (m, IH), 2.06 (s, 
3H). 1.89-1.71 (ra. 2H). 1.30 (s. 3H). 1.08 (s, 3H); 

I3C NMR (400 MHz. DMSO-de) 5 145.5. 145.0. 143.9. 143.4. 133.5, 132.3. 132.2. 
5 130.2, 128.1. 126.4, 117.8, 116.9. 116.4, 114.4. 113.4, 111.9, 75.7, 59.3, 49.5, 48.7. 
31.6, 29.8, 27.6, 27.1. 24.2; 

HRMS cakd mJz for C25H27NO3: 389.1991 (M )*. Found: 389.1994. 
[apD=-120* (c 0.800, CHCI3). 

10 Example 25^ 

f-) f5S . 3'R) 2 . 5-dihYdro-9-hvdroxv- 10-methoxv-2.2.4-trimftthvl.S-n-rvr1np.» n tenvl V1 H- 

rnbenzonvrannr3.4-ngtiinnlinft 
MS (DCI/NH3) m/z 390 (M-i-H)^-; 

IH NMR (300 MHz, DMSO-dc) 5 8.67 (s, IH). 8.02 (d. IH), 6.65 (d, IH). 6.62 (d. 
15 IH), 6.53 (d, IH), 6.25 (s, IH), 5.77 (ddd, IH), 5.69 (ddd, IH), 5.47 (s, IH), 5.37 (s, 
IH), 3.66 (s. 3H). 2.90 (m, IH), 2.34-2.13 (m, 2H). 2.10 (s, 3H), 1.55-1.41 (m, 2H). 
1.31 (s. 3H). 1.04 (s. 3H); 

13c NMR (400 MHz. DMSO-dg) 5 145.5. 144.9, 144.0. 143.9. 133.6, 132.0. 131.7. 
131.5. 127.9. 126.2, 117.7, 117.6. 116.5. 114.4, 113.3, 111.9, 76.1, 59.3, 49.4, 48.6. 
20 31.7, 29.5, 27.1, 24.6, 23.7; 

HRMS cakd m/z for C25H27NO3: 389.1991. Found: 389.1998. 
[a]=D=-132'» (c 0.76, CHCI3). 

Example 2^ 

25 2.5-dihvdro-9-hvdroxv-in-methnxv-2?4-trimefhvl-S- f 3.4-difluomphenvlVlH- 

rilbenzonvranf)r^4-nquinnlinft 
IH NMR (300 MHz, DMSO-d6), S 8.65 (s, 1 H), 7.96 (d, J=8.8 Hz. 1 H). 7.31-7.17 (m, 
2 H). 6.98-6.95 (m, 1 H), 6.76 (d, J=8.8 Hz, 1 H). 6.67 (s, 1 H). 6.48 (d. J=8.4 Hz, 1 
H). 6.38 (d, J=8.4 Hz, 1 H), 6.29 (d, J=1.5 Hz). 5.40 (s. 1 H). 3.57 (s, 3 H), 1.82 (d, 

30 . J=1.5 Hz), 1.25 (s, 3 H), 1.14 (s, 3 H); 

12C-NMR (75 MHz. DMSO-d6) 8 145.9. 145.1. 143.6, 143.3. 137.3. 132.9. 129.5. 
127.4. 126.6. 125.2, 118.3. 117.8. 117.3. 117.1. 117.0. 116.8. 114.4. 114.3. 112.3, 
73.8. 59.1. 49.8, 29.7. 28.4, 23.3; 

HRMS calcd for C26H22NO2F2 is 435.1646. Found 435.1638. 
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Example 

2.S-dihvdro-9-hvdroxv- 10.methoxv-2.2.4-trimffthvl-S-f 4.nuorophftnvl'u 1 H. 
r 1 1henzonvranor3.4-nqiiinr>lin<. 

MS (DCI/NH3) 418 (M+H)+; 

IH NMR (300 MHz, DMSO-d6), 5 8.58 (s, 1 H). 7.95 (d. J=8.8 Hz. 1 H). 7.23-7.19 (m, 
2 H), 7.03 (dd. J=8.8. 8.8 Hz. 2 H). 6.74 (d, J=8.8 Hz. 1 H), 6.66 (s. 1 H). 6.44 (d. 
J=8.8 Hz. 1 H). 6.34 (d. J=8.8 Hz. 1 H). 6.24 (d. J=1.5 Hz). 5.38 (s. 1 H), 3.57 (s, 3 
H). 1.80 (d. J=1.5 Hz). 1.24 (s, 3 H), 1.14 (s, 3 H); 
HRMS calcd for C26H24NO2F is 417.1740. Found 417.1745. 

Example 25<} 

2.S-dihvdm-9-hvdroxv-10-inethnxv.2.2.4.trimRthvl-S-n-friflnn mmftthvlphftnvn-m. 

rnbenzonvranor3.4-nqainnlinft 

MSAPCIm/z 468 (M+H)*; 

iH NMR (300 MHz. DMSO). 5 8.62 (s. 1 H), 7.97 (d, J=8.8 Hz. 1 H). 7.61-7.41 (m. 3 
H). 7.36 (s. 1 H), 6.75 (s, 1 H), 6.44 (d. J=8.4 Hz, 1 H). 6.35 (d, J=8.4. 1 H). 6.30 (d, 
J=1.5 Hz. 1 H), 5.40 (s. 1 H). 3.52 (s, 3 H). 1.80 (d. J=1.5 Hz, 3 H). 1.24 (s. 3 H). 1.15 
(s. 3 H); 13C NMR (300 MHz. DMSO). 5 145.9, 145.0, 143.5, 140.9 (d. J=17.01 Hz). 
140.9. 133.0. 132.6, 129.3, 129.2. 127.4, 126.6. 124.4. 118.3. 118.0. 117.4. 114.5 (d. 
J=7.32 Hz), 112.3, 74.2, 58.9, 49.8, 29.5. 29.4. 23.3. 
HRMS calcd for C27H24F2NO2 is 467.1708. Found 467.1708. 

Example 257 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimethvi.:S- n-5-histrifluomTnprhviphftnvn-i h. 

rilhen7npvrannf3.4-flqiiinnlinft 

MS APa m/z 536 (M+H)+; 

IH NMR (300 MHz, DMSO), 5 8.69 (s. 1 H), 8.00 (d, J=8.8 Hz. 1 H), 7.96 (s, 1 H), 
7.80 (s, 2 H), 6.90 (s, IH), 6.79 (d, J=8.4 Hz. 1 H), 6.46 (d. J=8.8 Hz. 1 H), 6.39 (d, 
J=1.3 Hz, 1 H). 6.37 (d, J=8.4 Hz. 1 H). 5.43 (s. 1 H). 3.51 (s, 3 H), 1.80 (d, J=0.73 
Hz. 3 H), 1.24 (s, 3 H), 1.15 (s. 3 H); 13C NMR (300 MHz. DMSO), 5 146.1, 145.3, 
143.6. 142.9, 133.2. 130.1, 129.7, 129.5, 127.2, 126.7, 124.9, 118.2. 117.2. 114.8, 
112.3, 73.5. 58.8. 49.8, 29.4, 28.3. 23.3. 
HRMS calcd for C28H22F6NO2 is 535. 1582. Found 535. 1573. 
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Exiimple 25S 

2.5-dihvriro-9-hvdrQXV-10-methoxv-2.2.4-trimethvl-S-n-triniinromethvl-4-ch1nmphen 

lH-ri1hen7;opyranpr3.4-flqBinoline 
5 MS(APCI)in/z 502 (M+H)*; 

iH NMR (300 MHz, DMSO), 5 8.70 (s. 1 H). 7.97 (d. J=8.8 Hz, 1 H), 7.70-7.60 (m, 3 
H), 6.78 (s, 1 H). 7.55 (s. 1 H), 6.46 (d, J=8.8 Hz, 1 H), 6.38 (s. 1 H). 6.36 (d, J=8.8 
Hz, 1 H), 5.41 (s, 1 H), 3.53 (s. 3 H), 1.79 (s, 3 H) 1.28 (s. 3 H), 1.14 (s, 3 H); "C 
NMR (300 MHz. DMSO), 6 166.9, 146.0. 145.2. 143.6. 143.1, 139.6. 134.1, 133.0, 
10 131.7, 131.5, 128.6. 127.3, 126.7, 114.6, 112.3. 73.7, 59.0. 49.8, 67.4, 29.6. 29.8, 
28.3, 23.3, 23.2, 22.4, 13.8, 10.8. 

HRMS calcd for C27H22CIF2NO2 501.1319. Found 501.1326. 

Exnmple 259 

15 2.S-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4.triinethvl-5-f 2-methvlpmpvl V 1 H- 

ri1benzopyranor3.4-flquinoline 
The C-5 lactol-9-ter/-butyldimethylsilyl ether of core 7 and uo-butybnagnesium 
chloride were processed as in example 251 to provide the desired compound: 
IH NMR (300 MHz, DMSO-de) 5 8.69 (s, IH), 7.90 (d, J=8 Hz, IH), 6.61 (d. J=8 Hz, 

20 IH), 639 (d, J=8 Hz, IH), 6.48 (d, J=8 Hz, IH), 6.16 (br s, IH), 5.71 (m, IH), 5.44 (br 
s, 1^, 3.63 (s, 3H), 2.17 (s. 3H). 1.82-1.60 (m, 2H). 1.43-1.18 (m, IH), 1.17 (s. 3H). 
1.16 (s, 3EI). 0.97 (d, J=7 Hz. 3H). 0.76 (d. J=7 Hz. 3H); "c NMR (75 MHz. DMSO- 
d6) 5 145.8, 144.8, 143.8, 143.0. 133.5, 133.3. 127.5, 126.4. 117.9. 116.3, 116.1, 
114.2, 113.4, 112.1. 71.8, 59.3. 49.6. 29.1, 28.9. 24.6. 24.0. 23.3, 21.2; MS (FAB Hi 

25 Res) m/e calc'd for C24H29NO3: 379.2147. Found 379.2159. 

Example 260 

2.5-dihvdro-9-hvdroxv-in-methnxv-2.2.4-trimethv1-5 -n-fluoro-4-r h1nrnphenvn-lH- 

n 1hen7npvranor3.4-f1qiiinnlinft 
30 The C-5 lactoi-9-terf-butyldimethylsilyl ether of core 7 and 3-fluoro-4-chIon)phenyl 

magnesium bromide were processed according to Example 251 to provide the desired 
compound. 

IH NMR (300 MHz, DMSO-de) 5 8.72 (s, IH), 7.91 (d. J=8 Hz. IH). 6.59 (d. J=8 Hz. 
IH). 6.59 6.48 (d. J=8 Hz, IH), 6.16 (br s, IH), 5.71 (m, IH). 5.44 (br s, IH). 3.63 (s, 
35 3H), 2.17 (s, 3H). 1.82-1.60 (m, 2H), 1.43-1.18 (m. IH), 1.17 (s, 3H). 1.16 (s. 3H), 
0.97 (d, J=7 Hz. 3H), 0.76 (d, J=7 Hz, 3H). 
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Example 2fil 

2.5-dihvdro-9-hvdroxv- 1 0-Tnethoxv-2.2 d -trimftthvi-S-n-hntRnvn- } h. 

rnhenznpvranon 4-nnitinn1inf 
The C-5 lactol-9-terf-butyldimethylsiIyl etfjer of core 7 and l-butenyl-4-inagiiesium 
tnromide were processed according to Example 251 to provide the desired compound. 

Example 267 

2.5-dihYdrn-9-hvdroxv-10-mffthoxv-5-fphenvlmethvn-2.2,4-r ri methvl.m- 

rnbenzopvranon.4-nf]iiinnline 
The C-5 lactoI-9-lBS ether of core 7 and benzylmagnesium bromide were processed 
as in example 251 to provide the desired compound: 

IH NMR (300 MHz, DMSO-dg) 5 8.77 (s. IH), 7.97 (d. J=9 Hz, IH), 7.34-7.13 (m. 
3H). 7.11 (s. IH). 7.10 (d. J=7 Hz. IH). 6.67 (m. J=8 Hz, IH). 6.65 (m. J=8 Hz, IH). 
6.42 (d. J=9 Hz, IH). 6.20 (br s. IH). 5.86 (dd. J=10. 3 Hz. IH), 5.42 (br s, IH), 3.69 
(s. 3H). 2.99 (dd. J=10, 14 Hz, IH). 2.77 (dd. J=3. 15 Hz. IH). 2.23 (s. 3H), 1.16 (s. 
3H). 1.15 (s, 3H); "C NMR (125 MHz. DMSO-de) S 145.8. 145.0. 144.0. 142.8. 138.0, 

133.3. 132.4. 128.9 (2C). 121.1 (2C), 127.4. 126.4. 126.1. 117.9. 116.3, 116.2. 114.4. 
113.7, 112.5. 74.5, 59.4. 49.7. 37.9. 29.2. 29.0. 24.3; MS (DCI/NH3) m/e (M+H)+ 414; 
Anal, calcd for C27H27N03«1/4H20: C, 77.58; H. 6.63; N. 3.35. Found: C. 77.70; H. 
7.07; N, 3.19. 

Example. 

(-)f5S.3'R) 2.5-dihvdro-9-hvdrnxv-10-mftthnxv-2.2.4-rrim Rthv1.5-n-Pthyl--^. 

CVClohexenvll-l H-Fl 1he.n7:npvrannn 4- nquinnlin<> 
The mixture of diastereomers from example 277 were resolved on a Chiracel OJ 
HPLC column eluting with hexane:2-propanol (95:5) to give the desired product. ^H NMR 
(300 MHz, DMSO-d6) 6 8.67 (s, IH), 7.99 (d. J=9 Hz, IH). 6.65 (d. J=9 Hz. IH). 6.62 
(d. J=9 Hz. IH). 6.53 (d. J=8 Hz. IH), 6.22 (s. IH). 5.44 (d. J=12 Hz, 2H). 5.30 (d. 
J=10 Hz, IH), 3.62 (s, 3H). 3.50-2.26 (m, IH), 2.11 (s. 3H). 1.89-1.72 (m. 3H). 1.25- 
1.17 (m. 2H), 1.03 (2. 3H), .088 (t. J=7 Hz, 3H); 13c NMR (75 MHz. DMSO-de) 5 

145.4. 144.9, 144.0. 143.7, 140.1. 133.6, 130.9. 127.9. 126.1. 120.0. 118.2, 117.8. 
116.6. 114.3. 113.3. 112.0. 76.2. 59.3, 49.4. 37.7. 30.2. 29.6. 27.7. 27.2. 24.9. 23.7. 
21.6. 12.3. 
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15 



Exanipl«» -yful. 

(-) f>S) . 5-CYCl0PfintYl-3 , 5-(fi|iVf1rQ-9-hvdroxv-in-methnTv-2/^ 4 -trimethvl.m- 

rilben7.onvranor^.4-nqi.inf%lin^ 
The C-5 lactol-9-TBS ether of core 7 and cyclopentylmagnesium chloride were 
processed as in Example 25i. The resulting racemic product was resolved into its 
constituent enantiomers by HPLC on a (R. R)-WHELK-Oi column eluting with 2% EtOH 
in hexanes to give the desired compound as the first eluent: 

IH NMR (300 MHz. DMSO-dfi) 5 8.66 (s. IH), 8.00 (d8. IH). 6.63 (d8, IH). 6.61 (d, 
J=8 Hz. IH). 6.48 (d. J=8 Hz. IH). 6.24 (br s. IH), 5.45 (br s, IH), 5.35 (d, J=10 Hz, 
IH). 3.65 (s. 3H). 2.15 (s, 3H). 2.12-1.97 (m. IH). 1.60-1.43 (m, 4H), 1.42-1.22 (m. 
2H). 1.19-1.07 (m. 2H), 1.31 (s. 3H). 1.02 (s. 3H); MS (DCI/NH3) m/e (M+H)+ 392.* 

Example 26!) 

ft) (R) ■ ?-CYC]0nfntVl-2.')-dihvdrn-9.hvrimrv-in-TnerhoTV.? ? 4 . trifn.»fhv1-1H. 

fllhenz nDvranor'^.4-flqiiinnlinft 
Hie tacemic product ftom Example 264 was resolved into its constituent 
enantiomers by HPLC on a (R. R)-WHELK-Oi column eluting with 2% EtOH in hexanes 
to give the desired compound as the second eluent: 
20 IH NMR (300 MHz. DMSO-dfi) 5 8.66 (s. IH). 8.00 (d8. IH), 6.63 (d8, IH). ^.61 (d, 
J=8 Hz, IH). 6.48 (d. J=8 Hz. IH). 6.24 (br s, IH), 5.45 (br s. IH), 5.35 (d. J=10 Hz. 
IH). 3.65 (s. 3H), 2.15 (s. 3H), 2.12-1.97 (m. IH), 1.60-1.43 (m. 4H), 1.42-1.22 (m. 
2H), 1.19-1.07 (m, 2H), 1.31 (s. 3H), 1.02 (s, 3H); MS (DCI/NH3) m/e (M+H)+ 392. 

25 Examplfi 2fifi 

2.5-d i hYdrO-9-hydrOXV- 1 0-methnxv-S-r^-p ronvnvl 7 4.triinethvl- 1 H- 
rnben7onvmnoR.4-nqiiinr»linft 
The C-5 lactol-9-TBS ether of core 7 and propaigyhnagnesium bromide (Gaoni.Y:. 
Leznoff. C.C:,Sondheimer. J. Am. Chem. Soc. 1968, 90. 4940-4945.) were processed as 
in Example 251 to give the desired compound. iH NMR (300 MHz, DMSO-dg) 5 8.77 (s, 
IH). 7.92 (d. J=9 Hz, IH). 6.63 (dd. J=9, 8 Hz, 2H), 6.54 (m, IH). 6.17 (s. IH). 5.82* 
(dd, J=9. 9 Hz, IH), 5.44 (s. IH), 3.68 (s, 3H). 2.78 (t. IH), 2.44-2.36 (m, 2H), 2.18 
(s. 3H). 1.17 (d, J=5 Hz, 6H); 13c NMR (75 MHz, DMSO-de) 5 145.9. 145.5. 145.4. 
145.2, 143.9. 142.3. 133.5. 132.6. 131.4, 127.4, 126.5, 117.4, 116.5. 115.8, 114.5, 
114.0, 112.6, 91.4, 80.7, 72.5, 59.4, 49.8, 29.3. 29.0. 23.9. 23.3. 22.4. 
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Example Ofn 

2.S-dihvdro-9-hvdroxv-10-methoxv-7..7 4-trimftthvi-s- r 2-prnpviviH.rnh«.n7npyran^f ^ 

nQuinnlinw 

The C-5 lactol-9-TBS ether of core 7 and wo-propylmagnesium chloride were 
processed as in Example 251 to provide the desired compound. 
IH NMR (300 MHz. DMSO-de) 5 8.65 (s. IH). 7.99 (d8, IH). 6.64 (d. J=8 Hz. IH). 
6.61 (d, J=8 Hz. IH). 6.51 (d. J=8 Hz, IH). 6.22 (br s. IH), 5.44 (br s. IH), 5.26 (d, 
J=10 Hz. IH), 3.64 (s. 3H), 2.16 (s. 3H). 1.85-1.67 (m, IH), 1.30 (s, 3H). 1.02 (s, 3H). 
0.93 (d. J=6 Hz. 3H). 0.64 (7. 3H); I3c NMR (75 MHz. DMSO-de) 5 145.3. 144.8, 
144.0. 143.7. 133.5, 131.6. 128.2. 126.1. 118.4. 117.9. 116.5. 114.3. 113.2. 112.0, 
77.7. 59.3, 49.4, 30.7, 29.7, 27.2, 23.9. 19.5, 17.9; MS (DCI/NH3) m/e (M+H)+ 366; 
Anal, calcd for C23H27N03-1/4H20: C, 74.67; a 7.49; N, 3.79. Found; C, 74.81; H, 
7.39; N, 3.67. 

Example 2fiR 

2 . 5-dihYdrO-9-hvdrOXV-10-methoxv-2.7.4-trimetlivl-S- f 5-methnxv-?-thienvn-lH- 

rnben7.onvranorS.4-nqiiinnlinft 
The C-5 lactol-9-TBS ether of core 7 and 2-methoxythiophene were processed 
according to Example 276 to provide the desired compound. 

IH NMR (300 MHz. DMSO-de) 5 8.63 (s. IH), 7.93 (d, J=8 Hz, IH), 6.70 (d. J=8 Hz. 
IH). 6.65 (s, IH). 6.50 (d. J=8 Hz, IH), 6.39 (d. J=9 Hz, IH). 6.28 (d. J=3 Hz. IH), 
6.23 (br s. IH). 5.97 (d, J=3 Hz. IH). 5.38 (br s. IH). 3.72 (s3). 3.59 (s, 3H). 1.97 (s. 
3H). 1.22 (s. 3H). 1.13 (s. 3H); l^C NMR (75 MHz. DMSO-de) 5 166.2, 145.7, 145.1. 
143.6. 143.5. 132.9, 130.2. 128.7. 127.6. 126.4. 126.0. 118.3. 117.2. 117.2. 114.2. 
112.4. 102.7. 71.5. 59.7. 59.1. 49.8. 29.8, 28.6, 22.9; MS (DCI^^Is) rnJe (M+H)+ 436; 
Anal, calcd for C25H25NO4SM/4H2O: C, 68.24; H, 5.84; N. 3.18. Found: C, 68.52; H. 
6.19; N, 3.00. 

Example 269 

f±)2.5-dihydrQ-9-hvdrOXV-10-methoxv-2.2.4-trimfft hvl-5-r2.^.4S.6-pentnflunrnphenvn- 

1 H-rnhe.nynpYi-pn^[-^.4-f|qiiin^|if]|g 
The c-5 lactoI-9-TBS ether of core 7 and pentafluorophenylmagnesium bromide 
were processed to give the desired compound which was purified by flash chromatography 
eluting with 4:1 hexane/EtOAc. 
MS (DCI/NH3) m/z 490 (M+H)+; 
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»H NMR (300 MHz. DMSO-dg) 5 8.75 (s. IH). 7.83 (d, IH). 6.82 (S. IH). 6.67 (d, 
IH). 6.44 (d, IH). 6.33 (d. IH). 6.19 (s. IH). 5.37 (s. IH). 3.53 (s. 3H). 1.77 (s, 3H) 
1.17 (s. 3H). 1.06 (s. 3H); 

13c NMR (400 MHz, DMSO-de) 5 146.1, 145.8, 143.8, 142.9, 133.4. 128.4. 127.0, 
5 126.2. 118.6. 118.1. 117.6. 114.5. 114.2. 113.3. 112.2. 105.0. 68.6. 58.9. 49.9. 29.8, 
28.3. 23.1; 

AnaL calcd for C26H20NO3F5 • 0.5 H2O: C, 62.65; H. 4.25; N. 2.81. Found: C, 62.4; H, 
4.28; N. 2.73. 



Example TIO 

W-) 2..^-(lihvdn>9-hvdroyv-IO-methoxv-2.2.4.trimethvi-'S<-<;w^r<!>-]- 

hYdrQXYmethvlcVClonenten.Vv 1 VI H-riHv.n m nvrannr^ 4-f| q ni^n1 inft 
MS (DCI/NH3) m/z 420(M+H)+; 
iH NMR (400 MHz, DMSO-d6) IH NMR (200 MHz, DMSO-d6) 5 8.77 (s. IH). 8.04 (d. 
IH). 6.67 (d. IH), 6.62 (d. IH). 6.52 (d. IH). 6.24 (bs. IH). 6.12 (dd. IH), 5.50 (d, 
IH), 5-42 (bs. IH). 2.64 (s. 2H). 2.57 (s. 2H). 2.75-1.09 (m. 14H). 

Example, 271 

ft/-) 2..5-riihvdrQ-9-hvdroyv-10-methnxv. 2 .2.4-trimethvl.5fSVnf5;'>-1- 
metflVlCart>0XVlateCVClonfinfen.:^.v1 V 1 H- r nhen7npvranon.4-nqiiinnline 

_The C-5 lactol-9-TBS ether of core 7 and 3-cyclohexenyl trimethylsilane were 
processed as above to give a 3:2 diastereomeric product mixture which was subjected to 
HPLC on an (R.R) WHELK-O 1 column eluting with 2% EtOH in hexanes to provide the 
individual enantiomers. 

ETtampte 272 

(-) <5S . rf>) 2.5-dihYdrO-9-hvdroxv- 1 0-methoxv-2.2 4-trim e thvl.5-n.cvrlohexenvl H- 

rnhen7.onvmnof'^,4-nquinnline 
MS (DCI/NH3) m/z 404 (M+H)+: 

»H NMR (300 MHz. DMSO-dg) 5 8.70 (s. IH). 7.99 (d. IH), 6.65 (d. IH). 6.62 (d. 
IH). 6.52 (d. IH). 6.20 (d. IH). 5.61 (ddd. IH). 5.46 (d. 1H)."5.41 (s. IH), 5.10 (dd. 
IH). 3.66 (s, 3H). 2.27 (m. IH), 2.10 (s. 3H). 1.99-1.72 (m. 2H). 1.70-1.55 (m. 3H). 
1.35 (m, IH). 1.29 (s. 3H). 1.06 (s. 3H); 

13c NMR (400 MHz, DMSO-dg) 5 145.4. 145.0. 143.4, 143.0. 133.5, 131.0. 128.9. 
128.1, 126.4. 126.3. 117.9, 116.5, 114.4, 113.5. 112.1, 75.2, 59.3, 49.5, 36.9, 29.7, 
27.6, 25.5. 24.6. 24.3, 20.0; 
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[a]^D=-162° (c 0.11. CHCI3). 

Example TJ-X 

fO f5S.3'R> 2.S-dihvdro-9-hvdmxv- 1 0-methoxv-2.2 it.frim ethvl-S-n^vclohexenv 1 V 1 H- 
S n 1henznpvranora.4-n<]i»no1in«. 

MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.70 (s, IH). 8.01 (d. IH). 6.65 (d. IH), 6.62 (d. 
IH). 6.53 (d. IH), 6.27 (d, IH). 5.82-5.65 (m, 2H). 5.45 (s, IH). 5.33 (d, IH). 3.65 (s. 
3H), 2.28 (m, IH). 2.12 (s, 3H), 1.86 (m, 2H). 1.55 (ra. IH). 1.31 (s. 3H). 1.26-1.14 
10 (m, 3H), 1.03 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.4, 145.0. 144.1, 143.5, 133.6, 130.7. 128.1, 
127.9. 127.7. 126.1. 118.4. 117.8, 116.5, 114.4. 113.4. 112.1. 75.9. 59.3. 49.4, 37.2, 
29.6, 27.1, 24.7, 24.6. 23.7. 21.2; 
[al^D=-158'' (c 0.50, CHCI3). 

15 

Example 274 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4.trimethvl-S-f l-rhi envn- 1 H-FI lhen7.npvranor3.4- 

nquinoline 

A 0.24 M solution of 2-thienylzinc chloride was prepared by diluting 2-thienyl 
20 lithium (1.0 ml of a IM/THF solution, 1.0 mmol) with ethyl ether (2 ml), cooling to 0°C, 
treating with ZnCl2 (1.1 ml of a 1M/Et20 solution, 1.10 mmol). and allowing to come to 
room temperature. The resulting heterogeneous mixture was stirred vigorously. 

The C-5 lactol-9-TBS ether of core 7 and the 2-thienylzinc chloride from above were 
processed according to Example 251 to provide the desired compound: 
25 IH NMR (300 MHz, DMSO-de) 5 8.65 (s, IH), 7.95 (d, J=9 Hz, IH), 7.39 (dd, J=5, 1 
Hz, IH), 6.85-6.82 (m, 2H), 6.74 (ra. IH), 6.72 (d, J=8 Hz, IH), 6.48 (d, J=8 Hz. IH), 
6.37 (d, J=9 Hz. IH). 6.28 (br s. IH). 5.39 (br s, IH). 3.59 (s. 3H). 1.93 (s, 3H), 1.22 
(s, 3H), 1.14 (s. 3H): 13c NMR (75 MHz. DMSO-de) 5 145.7. 145.1. 143.7, 143.6, 
143.5, 133.0, 130.8, 127.9, 127.5. 127.0. 126.5. 126.4, 118.3. 117.1, 114.4, 114.2. 
30 1 12.4. 70.9. 59.0. 49.8, 29.7. 28.6, 23.0: MS (DCI/NH3) m/e (M+H)+ 406; Anal, calcd 
for C24H23NO3S: C. 71.09; H. 5.72; N. 3.45. Found: C. 70.93; H. 6.00; N. 3.27. 
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Example 275 

<±) 2,5-dihvdro-9-hvdrQX v> 1 0>niethnxv>2.2.4>trimeth vl-5>f 2-methv1phenvn - 1 H- 

ri1bgnTOpyranpr3>4-flqumolmg 
5 The C-5 lactol-9-TBS ether of core 7 and o-tolylmagnesium bromide were processed 

to give the desired product which was purified by flash chromatography eluting with 4:1 
hexane/EtOAc. 

MS (PCUNHs) m/z 414 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.43 (s, IH). 7.79 (d, IH), 7.02 (d, IH), 6.92 (dt, 
10 IH), 6.72 (t, IH), 6.59 (d, IH), 6.55 (s, IH), 6.54 (d, IH), 6.24 (d, IH), 6.12 (d, IH), 
6.07 (s, IH), 5.20 (s, IH), 3.48 (s, 3H), 2.44 (s, 3H), 1.54 (s, 3H), 1.09 (s, 3H), 0.98 
(s, 3H); 

13c NMR (400 MHz, DMSO-d6) 5 145.9, 145.0. 143.9, 143.6, 137.5. 136.6, 132.6, 
130.6, 130.5, 128.8, 128.1, 127.6, 126.4, 124.9. 118.7, 118.2, 117.8, 114.1, 114.0, 
15 111.7, 73.7, 59.2, 49.8, 30.0, 28.3, 22.5, 19.3; 

Anal, calcd for C27H27NO3: C, 78.42; H, 6.58; N,3.39. Found: C, 78.07; H, 6.85; N, 
3.09. 

E?^ampte 276 

20 2,5'dihydrp-9'hydroxy-IQ-mett?oxy-2.2,4'trimcthyl-5-(?-acgtoxymethy^^ 

n 1bgnzQpyiranQr3,4-flqumQline 
The C-5 lactol-9-TBS ether of core 7 (0.150 g, 0.321 mraol) was dissolved in 
dichloromethane (15 ml), treated with 2-[(trimethylsilyl)methyl]-2-propene-l-yl acetate 
(0.180 g, 0.962 mmol), cooled to -78''C, treated dropwise with BF3*Et20 and allowed to 

25 warm to 0®C. After 10 minutes, the reaction mixture was partitioned between saturated 
aqueous bicarbonate and ethyl acetate, layers separated, aqueous layer extracted with ethyl 
acetate, the combined organics washed with brine, dried (MgS04) concentrated. 

The resulting yellow oil was dissolved in THE (10 ml), cooled to OX, and treated 
with tetrabu^lammonium fluoride solution (0.35 ml of a IM / THF solution, 0.35 mmol). 

30 After 10 minutes, the mixture was quenched by the addition of saturated aqueous 

ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgS04), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes to provide 0.125 g (89%) of the desired compound. 

35 IH NMR (300 MHz, DMSOde) 5 8.74 (s, IH), 7.92 (d, J=8 Hz, IH), 6.63 (d, J=8 Hz, 
IH). 6.62 (d, J=8 Hz, IH), 6.41 (d, J=9 Hz, IH), 6.21 (br s, IH), 5.85 (dd, J=2, 10 Hz, 
IH), 5.44 (s, IH), 5.08 (s, IH), 4.92 (s, IH), 4.58 (ABq, J=13, 30 Hz, 2H), 3.65 (s. 
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3H). 2.23 (m. 2H). 2.17 (s. 3H), 1.99 (s. 3H), 1.18 (s, 3H). 1.15 (s. 3H); MS 
(DCI/NH3) m/e (M+H)-*- 436; Anal, calcd for C26H29NO5: C. 71.71; H, 6.71; 3.22. 
Found: C 71.34; 6.98; N. 3.12. 

5 Example 277 

m f5R.:^\S^ 2.5-dihvdrQ-9-hvdroxy- 1 Q>methoxv-2.2.4-trimethvl-5-ri-ethvl-3> 

cyglphgMnylVlH4]l1bgny^pyrmor3,4'flqwnplin6 
To 77 ml of a 0.36 M THF soludon of dimethylphenylsilyl methyl cuprate (27.7 
mmol) ( Fleming J,; Newton. T. Chem. Soc. Perkin Trans. /, 1984, 1805.) at 

10 -23**C was added 3-^thyl-cyclohex-2-ene-l-one (2.73 g, 27.0 mmol). The mixtuie was 
stirred for 1 hr at -23 then for 2 hr at 0°C, treated with N-phenyl-bis- 
(trifluoromethanesulfonimide) (4.43 g, 26.4 mmol), allowed to warm to room temperature 
and stirred for 18 hr. The reaction mixtuie was quenched with saturated aqueous sodium 
bicarbonate, filtered through celite, and die layers were separated. The organic layer was 

15 washed with saturated aqueous sodium bicarbonate, brine, and dried (Na2S04). The 

product was purified by silica gel column chromatography eluting with hexanes to give the 
intermediate triflate as a light yellow oil. 

The above triflate (0.70 g. 1.28 mmol) was combined with tributyltin hydride (0.92 
g, 2.13 mmol) in THF and added dropwise to a THF solution of 

2Q tetrakistriphenylphosphinepalladium(0) (0.44 g, 3.5 mmol) and LiCl (0.45 g, 10.7 mmol) 
at room temperature. After the addition, the reaction was refluxed for 24 hr, cooled, filtered 
through a pad of celite, and stirred vigorously with saturated potassium fluoride solution for 
2 hours. The mixmre was filtered through celite, diluted with ethyl acetate, and the layers 
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate, 

25 brine, and dried (Na2S04). The product was purified by silica gel column chromatography 
eluting with hexanes to give 3-ethyl-3-dimethylphenylsilyl-cyclohexene as a colorless oil. 

The C-5 lactol-9-TBS etiier of core 7 and 3-ethyl-3-dimethylphenylsilyl- 
cyclohexei^ were processed according to example 276 to give the product as a mixture of 
diastereomers that was separated on a (R,R,)-Whelk-01 HPLC column eluting with 

30 hexaneietfianol (98:2) to give the desired compound. : ^H NMR (500 MHz, DMSO-d6) 8 
8.01 (d, J=8 Hz, IH), 6.63 (d. J=8 Hz, IH), 6.61 (d, J=9 Hz, IH), 6.53 (d, J=9 Hz. 
IH), 6.20 (s, IH), 5.48 (s, IH), 5.44 (s, IH). 5.32 (d. J=9 Hz, IH), 3.64 (s. 3H). 2.26 
(m, IH), 1.90-1.73 (m, 3H). 1.60 (m, IH). 1.26-1.18 (m, 2H), 1.03 (s. 3H). .088 (t, J=7 
Hz, 3H); 13c NMR (50 MHz. DMSO-de) 5 145.3. 144.8, 144.0, 143.6, 140.3, 133.5, 

35 130.8, 127.8, 126.0, 120.0. 118.1. 117.8, 116.5. 114.2, 113.2, 111.9, 76.1, 59.2. 49.4, 
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37.5, 30.1. 29.5. 27.7. 27.1, 24.8. 23.6. 21.6, 12.2; MS m/e calc'd for C28H3303N: 
431.2460. Found 431.2467. 

The C-5 lactol-9-TBS ether of core 7 and cyclohexylmagnesium chloride were 
S processed to give a mixttue of Examples 278 and 279 which were separated by flash 
chromatograidiy duting with 4:1 hexane/EtOAc. 

Fxample 27R 

2.5-dihvdro-9-hvdroxv- 1 0-inethnxv-2.2.4-tn mftth vl-5-cvclohexvl- 1 H-f 1 lhenznpvranor3.4- 
10 flqninnline 
MS (DCI/NH3) raJz 406 (M+H)+; 

IH NMR (300 MHz, DMSO-d6).6 8.66 (s, IH), 7.96 (d, IH), 6.61 (d, IH), 6.59 (d, 
IH), 6.47 (d, IH), 6.18 (d. IH). 5.42 (s. IH). 5.30 (d, IH), 3.64 (s. 3H), 2.13 (s. 3H). 
1.87 (m, IH), 1.60-1.48 (m, 3H), 1.28 (s, 3H), 1.20-0.80 (m. 7H). 1.00 (s, 3H); 
15 13c NMR (400 MHz, DMSO-de) 5 145.3. 144.8. 144.1, 143.8, 133.5. 131.1. 128.1. 

126.1. 118.5. 117.9. 116.6. 114.4. 113.2. 112.0, 76.8. 59.3, 49.4, 29.7, 29.5, 28.0, 
27.2, 25.8. 25.6, 25.3, 23.8; 

F.ynmple 279 

20 2.S.5-trihydro-9-hvdroxy-10-methoxy-2.2.4-tri niethvl.lH-fllhenzopvranr>ra.4-nquinoline 
MS (DCI/NH3) ra/z 324 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.78 (s, IH). 7.81 (d. IH), 6.62 (d. IH), 6.57 (d. 
IH). 6.53 (d. IH). 6.22 (s. IH), 5.40 (s. IH). 5.05 (s. 2H). 3.62 (s. 3H), 2.01 (s. 3H), 
1.19 (s, 6H); 

25 NMR (400 MHz, DMSO-de) 5 146.6. 145.4. 145.3. 144.0. 131.5. 130.8. 128.1. 

126.2. 118.2, 118.0. 117.2, 113.9. 113.2. 111.2. 67.1. 59.4. 49.9, 29.0. 22.9; 

Example 280 

2-5-dihvdm.9-hvdmxv-10-methox v-2 2.4-trimethvl-S-f2-hvdmxvmethvl-3-T)ronenvlVlH- 

30 rnhenzopvranr>r3.4-flquinoline 

Example 276 (0.032g. 0.074 mmol) was dissolved in THF/MeOH/HjO 
(5ml/lml/0.5ml). cooled to 0°C. treated with K2CO3 (0.051 g. 0.367 mmol). and allowed 
to warm to room temperature and stir for 12 h. The mixture was partitioned between 
saturated aqueous ammonium chloride and ethyl acetate, the aqueous layer extracted with 

35 ethyl acetate, the combined organics washed with brine, dried (MgS04). and concentrated. 
The residue was purified by silica gel chromatography eluting with 25% then 50% ethyl 
acetate in hexanes to give 0.022 g (76%) of the desired compound. 
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»H NMR (300 MHz, DMSO-dg) 5 8.71 (s. IH). 7.92 (s, J=9 Hz, IH). 6.62 (d, J=9 Hz. 
IH). 6.61 (d. J=8 Hz, IH), 6.41 (d, J=8 Hz, IH). 6.18 (d, J=l Hz, IH). 5.86 (dd. J=ll. 
I Hz, IH), 5.43 (br s, IH), 5.02 (m, IH). 4.80 (t, J=6 Hz, IH). 4.74 (br s. IH), 3.90- 
3.78 (m. 2H), 3.65 (s, 3H), 2.50-2.36 (m, IH). 2.23-2.10 (m. IH). 2.19 (s. 3H). 1.17 
5 (s, 3H), 1.16 (s. 3H): 13C NMR (125 MHz. DMSO-dfi) 5 145.9. 145.8. 144.9, 143.8. 
142.8, 133.2. 132.8. 127.6, 126.4. 117.7, 116.2. 116.2. 114.2. 113.6. 112.6, 110.6, 
72.1, 63.7, 59.4. 49.7, 35.4, 29.2, 28.9, 23.9; MS (DCI/NH3) m/e (M+H)+ 394. 

Example 281 

10 metfivl2-r2.5-dihvdm-9-hvdroxv-10.inethoxv-2.2.4-trimethyl.lH-rnheny.opvTanor3.4-fl- 

5-quinolinvn acetate 

The C-5 lactol-9-TBS ether of core 7 was processed as in example 46 to provide the 
intermediate silylated product. 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d, J=9 Hz. IH). 6.64 (dd, J=9, 3 Hz, IH). 6.49 
15 (d, 1=9 Hz, IH), 6.27 (s, IH), 6.14 (dd, J=10, 3 Hz, IH), 4.45 (s. IH). 3.63 (s, 3H), 
3.61 (s, 3H), 2.76-2.55 (m, 2H), 2.20 (s, 3H), 1.18 (s, 3H). 1.16 (s, 3H), 1.00 (s. 9H), 
0.21 (s. 3H). 0.16 (s, 3H); MS (APCI) m/e (M+H)+ 510, (M-H)- 508. 

The intermediate silylated compotind above (0.030 g. 0.058) was dissolved THF (1 
ml) cooled to O^C, and treated with tetrabutylammonlum fluoride (58|iL of a IM/THF 
20 solution, 0.058 mmol). After 5 minutes, the mixture was poured over saturated aqueous 
NH4CI and extracted with ethyl acetate. The combined organic layers were washed with 
brine and dried (MgS04). The product was purified by alica gel chromatography eluting 
with 40% methyl f-butyl ether in hexane to provide the desired compound (0.019 g, 82%) 
as a white solid. iH NMR (300 MHz, DMSO-de) 5 8.80 (s, IH), 7.93 (d, J=9 Hz, IH), 
25 6.64 (d, J=9 Hz, IH). 6.61 (d. J=9 Hz, IH), 6.43 (d. J=9 Hz, IH), 6.25 (s. IH). 6.10 
(dd. J=10. 3 Hz, IH). 5.45 (s, IH), 3.66 (s. 3H), 3.60 (s, 3H). 2.77-2.52 (m. 2H). 2.21 
(s, 3H), 1.18 (s, 3H), 1.16 (s, 3H); MS (APCI) m/e (M+H)+ 396, (M-H)" 394. 

Example 282 

30 (ZS 2.S-dihvdro-9-hvdmxv-1 n-methoxv-2.2.4-trimethvl-5-r2-hutenvlVlH- 

r 1 1hen7.npvranor3.4-nquinoline 
The intermediate silylated product from example 281 (0.445 g, 0.87 mmol) was 
dissolved in THF (4 ml), cooled to 0° C, treated dropwise with Dibal-H (2.69 mL of a 
IM/THF solution, 2.69mmol), and stirred for 30 minutes. The reaction mixture was 
35 poured over a rapidly stirring mixture of 100 mL of saturated aqueous potassiimi sodium 
tartrate and 100 mL of ethyl acetate and stirred for 1 hour. The layers were separated, the 
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aqueous layer extracted with ethyl acetate, the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine and dried (MgS04). The residue was purified 
by silica gel chromatography eluting with 20% then 30% methyl r-butyl ether in hexane 
followed by 6% ethyl acetate in dichloromethane to give the primary alcohol (0.293 g, 70%) 
5 as a white soUd. iH NMR (300 MHz, DMSO-de) 5 7.92 (d, J=9 Hz, IH), 6.65 (d. 1=9 
Hz, IH). 6.61 (d, J=9 Hz, IH). 6.57 (d. J=9 Hz, IH), 6.21 (s, IH), 5.88 (dd, 1=10. 3 
Hz, IH), 5.43 (s, IH), 4.62 (t, J=5 Hz, IH). 3.61 (s, 3H), 2.19 (s. 3H), 1.90-1.75 (m, 
2H). 1.62-1.47 (m, 2H), 1.17 (s, 3H). 1.15 (s. 3H), 0.99 (s, 9H), 0.20 (s. 3H). 0.15 (s, 
3H); MS (APCD m/e (M+H)+ 482, (M-H)" 480. 

10 A stirring solution of oxalyl chloride (22 piL, 0.249 mmol) in THF (2 mL) was 

cooled to -78*'C, treated with DMSO (24 pL, 0.332 mmol), stirred for 5 minutes and treated 
dropwise with a solution of the above primary alcohol (0,080 g, 0.166 mmol) in 2 mL of 
THF. The resulting mixture was stirred for 40 minutes, treated with triethylamine (92.5 
|iL, 0.664 mmol) stirred a further 10 minutes and allowed to warm to 0^ C. After 30 

15 minutes at O^^C the reaction mixture was partitioned between water and dichloromethane, the 
aqueous layer extracted with dichloromethane, and the combined organic layers dried 
(MgS04). The product was purified by silica gel chromatography eluting with 20% then 
30% ethyl acetate in hexane to give the aldehyde (0.059 g, 73%) as a while solid. iH NMR 
(300 MHz, DMSO-d6) 5 9.65 (s, IH), 7.93 (d, J=9 Hz, IH), 6.67 (d, J=9 Hz, IH), 6.65 

20 (d, J=9 Hz, IH), 6.48 (d, J=9 Hz, IH), 6.33 (m, 2H), 5.46 (s, IH), 3.63 (s, 3H), 2.87 
(m, IH), 2.65 (m, IH), 2.18 (s, 3H), 1.19 (s. 3H). 1.14 (s, 3H), 1.00 (s, 9H). 0.21 (s, 
3H). 0.15 (s. 3H); MS (APCD m/e (M+H)+ 480, (M-H)' 478. 

A solution of ethyltriphenylphosphoniimi bromide (0.130 g, 0.351 mmol) in 
THF:Et20 (3 ml, 3:2) was cooled to 0°C and treated dropwise v^dth n-BuLi (140 M.L of a 2.5 

25 M/hexanes, 0.351 mmol). The resulting deep red solution was stirred for 30 minutes at 

0°C, cooled to -78^C and treated with the above aldehyde (0.056 g, 0. 1 17 mmol) in THF (2 
mL). The reaction mixture was stirred for 5 minutes at -78^ C, warmed to 0^*0 for 40 
minutes and quenched by the addition of water. The layers were separated, the aqueous 
layer extracted with dichoromethane. the combined organic layers washed with brine and 

3D dried (MgS04). The product was purified by silica gel chromatography eluting with a 
gradient from 5% to 20% ethyl acetate in hexane to provide the intermediate silyl ether 
(0.050 g, 87%) as a white solid. iH NMR (300 MHz, DMSO-de) 5 7.92 (d, J=9 Hz, 
IH), 6.65 (d, 1=9 Hz, IH,), 6.63 (d, J=9 Hz, IH), 6.20 (s, IH,), 5.68 (dd, J=10, 3 Hz, 
IH). 5.43 (m, 3H). 3.64 (s, 3H), 2.15 (s, 3H). 1.26 (d, J=5 Hz, 3H), 1.17 (s, 6H), l.OO 

35 (s, 9H), 0.20 (s, 3H), 0.15 (s, 3H); MS (APCI) m/e (M+H)+ 492, (M-H)- 490. 

The intermediate silyl ether (0.038 g, 0.077 mmol) was dissolved in THF (3 ml), 
cooled to 0*C, treated with tetrabutylammoniiun fluoride (80 ml of a 1 M/THF solution. 
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0.080 mmol), and the mixoue was paititioned between eth^ acetate and satutated 
anuncmium chloride. The aqueous layer was extracted with ethyl acetate, the combined 
organics were washed with brine, dried (MgS04) and purified by silica gel chromatography 
eluting with 25 % ethyl acetate in hexanes to give the desired compound (0.024 g, 83%). 
»H NMR (300 MHz. DMSO-de) 5 8.71 (s. IH). 7.93 (d. J=9 Hz, IH), 6.62 (d, J=9 Hz, 
IH), 6.60 (d, J=9 Hz. IH), 6.47 (d. J=9 Hz. IH). 6.18 (s. IH). 5.62 (dd. J=10, 3 Hz, 
IH), 5.43 (m. 3H), 3.64 (s. 3H). 2.45-2.18 (m. 2H), 2.15 (s. 3H). 1.30 (d, JsS Hz. 3H). 
1.15 (s, 6H); MS (APCD m/e calc'd for : 377.20. Found ; (M+H)+ 378, (M-H)- 376. 

Example 283 

2.5-dihvdro.9-hvdmxv-l n-Tnf-thoxv.2.2.4.trimethvl-S.n-methvl-2-hnt<.nvlV. 1 H. 

rnhenznpvranor3.4-nquinnline 
The intermediate aldehyde from Example 282 and isopropyltriphenylphosphonium 
iodide were processed according to Example 282 to give die desired compound. ^H NMR 
(300 MHz. DMSO-d6) 5 8.65 (s, IH). 7.91 (d. J=9 Hz, IH), 6.62 (d. J=9 Hz. IH), 6.60 
(d. J=9 Hz. IH), 6.46 (d, J=9 Hz. IH), 6.14 (s, IH), 5.60 (dd. J=9, 3 Hz. IH), 5.43 (s, 
IH). 5.15 (m. IH). 3.64 (s, 3H), 2.45-2.18 (m. 2H), 2.15 (s, 3H), 1.63 (s, 3H). 1.32 (s, 
3H), 1.17 (s, 3H), 1.16 (s, 3H); MS (APCI) m/e (M+H)+ 392. (M-H)- 390. 

Example 284 

f+) f5S.3'S> 2.5-dihvdro-9-hvdroxv-l 0.methoxv-2.2.4-trimethvl-5-f 3- cvclnhexenv IV 1 H- 

n Ihen7.npvrannr3.4-nqiiinn1ini- 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.70 (s, IH), 8.01 (d. IH), 6.65 (d, IH), 6.62 (d, 
IH), 6.53 (d. IH), 6.27 (d. IH). 5.82-5.65 (ra. 2H), 5.45 (s. IH). 5.33 (d, IH), 3.65 (s, 
3H), 2.28 (m. IH). 2.12 (s. 3H), 1.86 (m, 2H), 1.55 (m. IH), 1.31 (s, 3H), 1.26-1.14 
(m. 3H). 1.03 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.4. 145.0, 144.1, 143.5. 133.6. 130.7. 128.1. 
127.9, 127.7, 126.1, 118.4. 117.8, 116.5, 114.4. 113.4. 112.1. 75.9. 59.3, 49.4, 37.2, 
29.6, 27.1, 24.7, 24.6, 23.7, 21.2; 
[a]''D=+184<' (c 0.33, CHCI3). 

Example 285 

f+)(5R.3'R) 2.5-dihvdro-9-hvdroxv.in-methoxv-2.2 4-triniethvl.5.n-cvclohexenvn.lH. 

rilbenzopvranon.4-nqiiinnlinp. 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.70 (s, IH), 7.99 (d, IH). 6.65 (d. IH), 6.62 (d. 
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IH), 6.52 (d, IH). 6.20 (d, IH). 5.61 (ddd. IH). 5.46 (d. IH). 5.41 (s, IH), 5.10 (dd. 
IH), 3.66 (s. 3H). 2.27 (m. IH). 2.10 (s, 3H). 1.99-1.72 (m, 2H), 1.70-1.55 (m. 3H), 
1.35 (m. IH), 1.29 (s. 3H). 1.06 (s, 3H); 

NMR (400 MHz, DMSO-de) 5 145.4. 145.0. 143.4, 143.0, 133.5, 131.0. 128.9. 
5 128.1. 126.4, 126.3. 117.9, 116.5. 114.4, 113.5, 112.1, 75.2. 59.3. 49.5, 36.9. 29.7. 

27.6. 25.5. 24.6. 24.3, 20.0; 
[af^ti=+n(y (c 0.23. CHCI3). 

Example 286 

10 M (SIt.YSi) 2.5fR Vdihvdro-9-hvrimTv- 1 n-methnxv-?.?- 4-trimftthvl-5-n-cvclnpentenv1 V 

IH-n 1hen^npvranor3.4-flquinoHne 
MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-d6) 5 8.67 (s. IH). 8.02 (d. IH). 6.65 (d. IH). 6.62 (d. 
IH), 6.53 (d. IH), 6.25 (s, IH), 5.77 (ddd, IH), 5.69 (ddd. IH), 5.47 (s, IH), 5.37 (s, 
15 IH), 3.66 (s. 3H), 2.90 (m, IH), 2.34-2.13 (m, 2H). 2.10 (s, 3H), 1.55-1.41 (m, 2H), 
1.31 (s. 3H). 1.04 (s, 3H); 

13c NMR (400 MHz. DMSO-de) 5 145.5. 144.9. 144.0. 143.9, 133.6, 132.0. 131.7, 
131.5. 127.9. 126.2. 117.7. 117.6. 116.5, 114.4, 113.3, 111.9, 76.1, 59.3, 49.4, 48.6, 

31.7, 29.5. 27.1. 24.6. 23.7; 

20 M^D^+lSe" (c 0.355, CHCI3). 

Example 287 

(+\ (fiR.VTCi 2.5fRVdihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimethvl-S-f 3-cvclopentenvl V 

1 H-r 1 Ibenzopyranof 3.4-f)quinoline 
25 MS (DCI/NH3) m/z 390 (M+H)+: 

IH NMR (300 MHz. DMSO-de) 5 8.68 (s. IH). 8.01 (d. IH). 6.65 (d. IH). 6.62 (d. 

IH), 6.51 (d. IH). 6.22 (s. IH). 5.72 (dd. IH). 5.41 (d. IH). 5.40 (s, IH). 5.17 (dd. 

IH), 3.63 (s, 3H), 2.90-2.80 (ra, IH). 2.41-2.32 (m. IH). 2.23-2.10 (m, IH), 2.06 (s, 

3H), 1.89-1.71 (m, 2H), 1.30 (s, 3H), 1.08 (s. 3H); 
30 13c NMR (400 MHz, DMSO-de) 5 145.5. 145.0, 143.9, 143.4, 133.5, 132.3, 132.2, 

130.2. 128.1, 126.4. 117.8, 116.9, 116.4, 114.4, 113.4. 111.9. 75.7. 59.3, 49.5, 48.7, 

31.6, 29.8. 27.6. 27.1, 24.2; 

[a]"D=+n6° (c 0.800. CHCI3). 
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Example 2RS 

rel-f5SV9-hvdmxv-S-rnR Vf 1 -methnxvcarhonvncvclnhftYen- Vvll- 1 0-methoxv-2.2.4- 
triinethvl-2.5-dihvdrQ- 1 H-f 1 Ibenzopyranof 3 ■4-flquinoline 
5 MS (DCI/NH3) 462 (M+H)+; 

IH NMR (200 MHz. DMSO-d6). 8 8.81 (s. 1 H). 8.07 (d, J»8.5 Hz. 1 H). 6.72 (d. 1^8.5 
Hz. 1 H). 6.70 (d. J=8.5 Hz, 1 H). 6.60 (d. J=8.5 Hz. 1 H). 6.42-6.41 (m. 1 H). 6.21 
(d. J=1.2 Hz), 5.57 (d, J=10.2 Hz, 1 H), 1 H), 5.45 (s. 1 H). 2.71 (s, 2 H), 2.58 (s, 2 
H), 2.56-2.48 (m. 2 H), 2.20-2.16 (m. 2 H). 2.08 (d. J=1.2 Hz). 1.80-1.40 (m. 4 H). 
10 1.25(s.2H), 1.18(s, 2H); 

HRMScalcd for C28H2INO5 is 461.2202. Found 461.2212. 

Example 289 

2.5-dihvdro-9-hvdroxv- 1 0-methoxv-2.2.4-trimethvl-5-f2-methvl-3-propenvl VI H- 

15 ' r nhenzopvrannr:^.4-flquinoline 

Example 276 (0.040 g. 0.092 mmol) and 
dichlorobis(triphenylphosphine)palladium(II) (0.006 g. 0.009 mmol) were dissolved in 
dioxane (5 ml), heated to 100 "C and treated with sodium borohydride ( 0.017 g. 0.460 
mmol). The resulting black solution was allowed to cool to room temperature, diluted with 

20 water and ethyl acetate and filtered through celite. The layers were separated, the aqueous 
layer was extracted with ethyl acetate, the combined organics were washed with biine, dried 
(MgSQ4), and concentrated. Purification by silica gel chromatography elating with 25% 
ethyl acetate in hexanes provided the desired product (0.028 g, 80%) as a colorless foam. 
IH NMR (300 MHz, DMSO-de) 8 8.71 (s. IH), 7.92 (d. J=8 Hz, IH), 6.62 (d, J=8 Hz, 

25 IH). 6.61 (d. J=8 Hz, IH), 6.41 (d. J=8 Hz. IH), 6.18 (d, J=l Hz, IH). 5.83 (dd, J=3. 
10 Hz, IH), 5.44 (br s, IH), 4.75 (br s, IH). 4.56 (br s, IH), 3.65 (s, 3H). 2.50-2.41 
(m. IH), 2.19 (s. 3H). 2.16-2.07 (m. IH). 1.73 (s, 3H), 1.18 (s. 3H). 1.15 (s. 3H); l^c 
NMR (125 MHz. DMSO-de) 8 145.8. 144.9. 143.8, 142.8. 141.6. 133.3. 132.7, 127.5. 
126.4, 117.8. 116.3. 116.2. 114.2. 113.6. 112.8. 112.7. 72.0. 59.4. 49.7. 29.2. 28.8. 

30 24.0, 22.4; MS (DCI/NH3) m/e (M+H)+ 378; Anal, calcd for C24H27NO3: C, 76:36; H, 
7.21; N, 3.71. Found: C. 76.06; H, 7.17; N, 3.39. 

Example 29Q 

9.in-Dimethnxv-5-f3-propenvn.2.2.4-trimethvl-1H-2.5.dihvdro-rnhp-nynpvranor3.4- 
35 flquinoline 
MS (ESI) m/z 378 (M+H)*; 
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'H NMR (300 MHz. DMSO) 5 7.93 (d. Hz. 1 H). 6.82 (d. 7=8.8 Hz. 1 H). 6.61 
(dd, 7=4.4, 4.4 Hz, 2 H), 6.22 (d, 7=1.4 Hz. 1 H), 5.83 (ddt, 7=16.9, 10.3, 3.1 Hz, 1 
H), 5.70 (dd, 7=10.3. 3.3 Hz, 1 H). 5.44 (s, 1 H), 5.44-4.96 (m, 2 H), 3.77 (s. 3 H), 
3.67 (s, 3 H), 2.16 (s, 3 H), 1.17 (s, 3 H), 1.16 (s. 3 H); 
5 HRMS calcd for C24H27NO3 377.1991. Found 377.2001. 

Example 291 

9. 1 n-DimethoTV.^-n-cvclnhexenvn.methnxv-2.2.4-trimethvl-2.5-dihvdrn- 1 H- 

rni)gnzopyranor3.4-flqninQline 

10 MS (ESI) m/z 418 (M-i-H)^ 

*H NMR (300 MHz, DMSO). isomer 1: 5 8.02 (d, 7=8.8 Hz, 1 H), 6.84 (d, 7=1.7 Hz, 1 
H), 6.70 -6.60 (m, 2 H). 6.27 (d, 7=0.6 Hz. 1 H), 5.80 -5.60 (m. 2 H). 5.16-5.15 (m, 1 
H). 3.77 (s. 3 H), 3.69 (s, 3 H). 2.13 (s. 3 H). 1.31 (s, 3 H), 1.07 (s, 3 H); isomer 2: 5 
8.01 (d. 7=8.81 Hz. 1 H), 6.80 (d. 7=0.7 Hz, 1 H). 6.64 (m. 2 H), 6.26 (d, 7=0.7 Hz, 1 

15 H), 5.60 -5.30 (m, 2 H), 5.09 (s. 1 H). 3.77 (s. 3 H), 3.68 (s. 3 H), 2.10 (s. 3 H), 1.29 
(s. 3 H), 1.04 (s. 3 H); 

HRMS calcd for C27H31NO3 417.2304. Found 417.2299. 

Example 292 

20 10-methoxv-9-ethoxv-5-fl-prnpenvn-2.2.4-trimethvl-lH-2.5-dihvdm. 

[llhen2Qpyranor3.4-flquinQlin6 
iH NMR (300 MHz, DMSO) 5 7.94 (d, 7=8.8 Hz, 1 H). 6.79 (d. 7=8.8 Hz, 1 H), 6.60 

(d, 7=8.8 Hz, 1 H), 6.55 (d, 7=8.8. 1 H). 6.45 (s, 1 H), 5.85 (ddt, 7=17.3, 10.3, 6.6 Hz, 
1 H). 5.43 (d, 7=9.2 Hz). 5.16 (s. 1 H). 5.09 (dd. 7=10.3. 1.1 Hz, 1 H), 5.06 (dd, 
25 7=17.3, 1.1 Hz, 1 H), 4.91 (s, 1 H), 4.06-3.97 (m, 2 H), 2.62-2.52 (m, 1 H), 2.31-2.15 
(m, 1 H), 2.24 (s. 3 H), 1.35 (t, 7=7.0 Hz, 3 H), 1.26 (s, 3 H), 1.07 (s, 3 H); 
MS (DCI/NH3) m/z 392 (M+H)*; 

HRMS calcd for C26H27NO3 391.2147. Found 391.2138. 
30 Example 293 

lQ-methoxv-9-f3-propenvloxvVS-f3-propenvlV2.2.4.trimethvl-lH-2.5-dihvdro- 

n lbenzopyranor3.4-flquinoline 
MS (DCI/NH3) m/z 404 (M+H)*. 

iH NMR (300 MHz, DMSO) 5 7.93 (d. 7=9.0 Hz, 1 H), 6.83 (d, 7=8.8 Hz, 1 H). 6.61 
35 (d. 7=9.0 Hz, 1 H), 6.59 (d, 7=8.8 Hz. 1 H), 6.23 (d, 7=1.5 Hz, 1 H). 6.15-6.02 (m, 1 
H). 5.81 (ddt, 7=17.3, 10.3, 6.6 Hz, 1 H), 5.67 (dd, 7=9.8, 3.3 Hz), 5.45 (s, 1 H), 5.44 
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(dd. 7=16.0. 2.0 Hz. 1 H). 5.27 (dd. 10.6. 2.0 Hz. 1 H), 5.03 (dd, 7=10.3. 1.8 Hz. 1 H). 
4.98 (dd. 7=17.3. 1.8 Hz. 1 H). 4.56-4.53 (m. 1 H). 2.47-2.41 (m. 1 H). 2.34-2.27 (m. 
1 H). 2.16 (s. 3 H). 1.17 (s. 3 H). 1.16 (s. 3 H); 
HRMS calcd for C26H29NO3 403.2147. Found 403.2150. 

faample294 

lQ-methQXV-9-f3-nmnvnvloxvV^-f3-nrniv.nv1V'?' ; .4-trimethvl-TH-2S-Hihvrirn- 

rnbenzopyrannr-^a-flqi^infTlinfi 
MS {DCI/NH3) m/z 402 (M+H)*; 

IH NMR (300 MHz. DMSO) 5 7.92 (d. 7=8.8 Hz, 1 H). 6.88 (d. 7=8.8 Hz. 1 H). 6.62 
(d. 7=8.8 Hz, 1 H). 6.61 (d, 7=8.8. 1 H), 6.24 (d. 7=1.7 Hz. 1 H). 5.81 (ddt. 7=17.3. 
10.3. 6.6 Hz, 1 H). 5.72 (dd, 7=9.8. 3.3 Hz), 5.44 (s. 1 H). 5.03 (dd. 7=10.3. 1.8 Hz. 1 
H). 4.99 (dd. 7=17.3. 1.8 Hz. 1 H). 4.79 (d. 7=2.3 Hz. 2 H). 3.57 (t. 7=2.3 Hz. 1 H). 
2.47-2.41 (m. 1 H), 2.34-2.27 (m, 1 H). 2.16 (s. 3 H). 1.17 (s, 3 H). 1.16 (s. 3 H); 
HRMS calcd for C26H27NO3 401.1991. Found 401.1978 

Example 29S 

2.5-dthvdrO-9-aCCtQXV- 1 0-mRthoxv-2.2.4.rrimPf h vl-5-f 2.pf»pe.nvn- 1 H. 
rnbenzonvranof3.4-nr],iinnlin,. 

IH NMR (400 MHz, DMSO-d6) 5 7.78 (d. J=8.5. IH). 6.81 (d. J=8.5. IH). 6.60 
(d, J=8.5. IH). 6.57 (d. J=8.9, IH), 6.18 (d, J=1.7, IH), 5.80-5.70 (m. 2H), 5.39 (s. 
IH). 4.99-4.90 (m. 2H), 3.55 (s. 3H). 2.39 (br dd, 2H), 2.23 (s. 3H). 2.10 (d. J=0.9. 
3H). 1.11 (s. 3H), 1. 10 (s. 3H); »C NMR (100 MHz. DMSO-d6) 5 169.3. 148.5, 148.0. 

146.4. 138.6, 134.1. 133.7. 132.2, 127.4, 126.3. 120.8, 118.3, 117.4. 116.3, 115.1, 
113.9. 112.7. 73.7. 60.0. 49.9. 36.7. 29.4. 29.1. 23.9. 20.6; MS (DCI/NH3) m/e 
406(M+H)*; Anal. Calcd for C25H27NO4: C 74.05, H 6.71, N 3.45. Found; C 73.91, H 
6.79, N 3.31. 

Example 29fi 

2.5-dihYdrO-9-(4-N.N-dimPthvlamino-4-oxo-hutanr.vlnxv- > -in-niethnxv-2.2.4-trimethvl-5. 
(2-Dronenv1)- 1 H-f llhenzopyrannf ^^.ngninnlinPi 
IH NMR (300 MHz. DMSO-d6) 5 7.86 (d. J=8.8, IH), 6.85 (d. J=8.8. IH). 
6.68-6.62 (m, 2H). 6.25 (d, J=1.5. IH), 5.89-5.75 (m, 2H). 5.46 (s. IH). 5.06-4.96 (m. 
2H), 3.62 (s. 3H). 3.00 (s, 3H), 2.85 (s. 3H), 2.83-2.67 (ra, 4H), 2.48 (m. IH). 2.26 
(m, IH), 2.17 (s. 3H), 1.18 (s, 3H). 1.17 (s, 3H); 13C NMR (75 MHz, DMSO-d6)S 

171.5, 170.4, 148.3. 148.0. 146.2. 138.5. 134.1. 133.5. 132.1. 127.3. 126.2, 120.8. 
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118.1. 117.2, 116.2, 115.0, 113.8, 112.5. 73.6, 60.0. 49.8. 36.6, 36.5, 34.9, 29.3. 
29.0. 27.6, 23.8; MS (DCI/NH3) m/e 491(M+H)+, 508(M+NH4)+; Anal. Calcd for 
C29H24N2O5: C 71.00, H 6.99, N 5.71. Found: C 70.88, H 7.10, N 5.49. 

5 The chemistry described above was used with Core 9 to prepare Examples 297-299. 

Example 297 

7-brQmo -5-r3-cvclohexenvll- 10-methoxv-2-2-4-triniethvl-2.5-dihvdir>-1H- 

f 1 Ihcnyiopyranof 3.4-flquinolin6 

10 MSiAPCT)m/z 466 (M+H)*; 

'h NMR (300 MHz, DMSO), isomer 1: 5 8.03 (d, 7=8.8 Hz. 1 H), 7.33 (d, J=9.2 Hz, 1 

H), 6.65 (dd, 7=8.8. 1.7 Hz. 2 H). 6.35 (d. 7=1.3 Hz. 1 H), 5.91-5.43 (m. 4 H), 3.86 (s. 

3 H). 2.14 (s. 3 H), 1.99 (s. 3 H), 1.31 (s. 3 H), 1.06 (s. 3 H); isomer 2: 5 8.00 (dd, 

7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz, 1 H), 6.65 (dd, 7=8.8. 1.7 Hz, 1 H). 6.35 (d, 7=1.3 
15 Hz. 1 H). 6.31 (d. 7=1.3 Hz. 1 H), 5.91-5.43 (m. 4 H), 2.12 (s. 3 H). 1.28 (s. 3 H). 1.03 

(s. 3 H); "C NMR (300 MHz. DMSO) 6 155.5. 145.5. 133.9, 133.7. 129.5. 129.4. 

128.5. 127.9, 127.7. 127.2. 127.0. 125.6, 118.1. 115.5. 113.2. 113.1, 106.9. 102.3. 

77.2. 76.5, 55.8, 49.4. 37.6, 36.7, 29.6. 29.5. 27.4. 26.9, 25.6, 24.6, 24.2, 23.6, 21.1, 

19.8; 

20 HRMS cald for C26H28N02''Br 465. 1303. Found 465. 1284; Cald for C26H28N02"Br 
467.1283. Found 467.1281. 

Anal, calcd for C26H28BrNC)2: C. 66.95; H, 6.05; N. 3.00; found C, 66.77; H, 
6.20; N. 2.88. 

25 Example 298 

10-methoxv-7-hmmo-5-n-prnpenvn-2.2.4-trimethvl- 1 H-2.5-dihvdro- 
rnhenzopvranor3.4-flquinoline 
MS (APCI) m/z 426 (M+H)*; 

*H NMR (300 MHz, DMSO) 5 7.93 (d, 7=8.8 Hz, 1 H). 7.33 (d, 7=9.2 Hz. 1 H),.6.71 (d, 
30 7=9.2 Hz, 1 H), 6.60 (d. 7=8.5 Hz. 1 H). 6.25 (d. 7=1.5 Hz, 1 H). 5.94-5.80 (m, 2 H). 

5.45 (s, 1 H), 5.0 (m. 2 H), 3.86 (s. 3 H), 2.17 (d, 7=1.5 Hz, 3 H). 1.17 (s, 6 H). 

NMR (300 MHz, DMSO) 155.3. 147.0, 146.0. 133.8. 133.6. 131.8. 129.5, 127.3. 

127.2, 117.4, 116.0, 115.1, 113.2, 107.1, 102.6, 74.8. 55.9, 49.8, 29.0, 23.8. 

HRMS calcd for C23H24"BrN02 426.3502. Found 426.3496. 
35 Anal, calcd for C23H24BrN02: C, 64.79; H, 5.67; N, 3.29; found C, 65.08; H, 

5.73; N, 3.18. 
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15 



Example 29Q 

7-bromQ-g-ri-mftthYl-^rYrlohexftnvn- in-mprhoxv-? ? A..^rnr\ h ^l^2.'i.>^ih.Ar^^^ . 

n IhRnr^npYranfir^i^flnniiinHyif. 

MS (APCD m/z 480 (M+H)*; 

•h NMR (300 MHz, DMSO) isomer 1: 5 8.02 (d. 7=8.5 Hz. 1 H). 7.55 (d, 7=5 9 Hz 1 
H). 7.37 (d, 7=2.6 Hz. 1 H). 7.31 (d, 7=1.8 Hz, 1 H). 6.67 (dd. 7=14.7. 8.8 Hz. 1 H) 
6.35 (d. 7=1.5 Hz. 1 H). 5.63 (d, 7=5.9 Hz, 1 H), 5.56-5.45 (m, 2 H). 3.86 (s. 3 H) * 
2.13 is, 3 H). 1.61 (s, 3 H). 1.30 (s. 3 H). 1.02 (s. 3 H); isomer 2: 5 8.00 (d. 7=8.5 Hz 
1 H). 7.54 (d. 7=^.9 Hz. 1 H). 7.35 (d. 7=1.8 Hz. 2 H). 6.67 (dd, 7=14.7. 8.8 Hz. 2 H)' 
631 (d, 7=1.5 Hz, 1 H). 5.51 (m. 2 3.86 (s. 3 H), 2.08 (s. 3 H). 1.50 (s. 3 H). 1 09 (s ' 
3 H). 0.92 (s. 3 H); ' 

HRMS calcd for C27H3oN02"Br 479.1460. Found 479.1463; HRMS calcd for 
C27H30NO2"Br 481.1439. Found 481.1456. 

Anal, calcd for C27H30NO2"Br: C. 67.5; H. 6.29; N. 2.92; found C. 67.08; H 6 38- N 
2.54. • . . 



20 
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30 



35 



The chemistry described above was used with Core 10 to prepare Example 300. 

Examplft 'Vm 

J Q-methft^Y-9-hromo-5-f3-f>ronpnvn-?.2.4-trime.thvi-i H -2,«i-dihvrfm. 
r I ihenT-npyrpnf^n, 4-fiqirinniinr 

MS (DCI/NH3) nt/z 428 (M+H)*; 426; 

'H NMR (300 MHz. DMSO) 5 7.93 (d. 7=8.8 Hz. 1 H), 7.33 (d, 7=8.5 Hz, 1 H). 6.67 (d, 
7=8.5 Hz. 1 H). 6.65 (d, 7=8.5 Hz. 1 H). 6.36 (d. 7=1.1 Hz. 1 H). 5.88-5.74 (m. 2 H) 
5.46 (s. 1 H). 5.05-t.95 (m. 2 H). 3.62 (s. 3 H). 2.18 (d. 7=1.1 Hz. 3 H). 1.19 (s. 3 H). 
1.16 is, 3 H): C NMR (300 MHz, DMSO) 5 152.7. 150.8. 146.5. 134.0. 133.6. 132 1 
130.0. 127.3, 126.1, 119.3. 117.4. 116.2. 115.0. 114.6. 114.0. 109.5. 73.7, 59.6. 499. 
36.7,29.4,29.1,23.9; 

HRMS calcd for C23H24N02''Br 425.0990. Found 425.0998; HRMS calcd for 
C23H24N02"Br 427.0970. Found 427.0974. 

Anal, calcd for C23H24BrN02: C. 64.79; H, 5.67; N, 3.29; found C, 64.99; H, 5.98; N 
3.13. 

The chemistry detailed above was used with Core 1 1 to prepare Examples 301-303. 
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Example 301 

7.9.Dihronio-10-methoxv-5-n-prnpp.nvn-2,2.4-trimethvl-lH- 2.5-dihvdrn- 
r 1 Tbenzopvrano[:^.4-f)quinoline 

5 MS (ESI) m/z 504 (M-t-H)*; 

'H NMR (300 MHz. DMSO) 8 7.57 (d, /=8.9 Hz, 1 H), 7.65 (s. 1 H), 6.66 (d. J=8.8 Hz, 
1 H). 6.44 (s, 1 H), 5.95 (dd, 7=10.1. 3.1 Hz. 1 H). 5.97-5.78 (m, 2 H). 5.47 (s, 1 H). 

5.08- 4.99 (m, 2 H), 3.62 (s. 3 H). 2.19 (s, 3 H). 1.20 (s, 3 H), 1.17 (s. 3 H); NMR 
(300 MHz, DMSO) 8 152.1, 147.4, 147.0. 133.6, 132.7, 132.0, 131.7, 128.3, 127.1, 

10 126.3, 120.5, 117.6. 115.9, 115.3. 114.0. 113.8, 110.0, 106.6. 75.2. 59.7, 49.9, 36.8, 
29.6. 29.2, 23.7; 

HRMS calcd for C23H23''Br2N02 503.0096. Found 503.0086; HRMS calcd for 
C23H23"Br"BrN02 505.0075. Found 505.0075. 

IS Example 302 

7.9-Dihrnmf>-5-rcvnlnhPY<^n-3-vn- 10.methoxv-2.2.4-trimethvl-2.5-riihvHrf»-m- 

rilbenzopyranor3.4-f]quinoline 

MS (ESI) m/z 544 (M+H)*; 

IH NMR (300 Mhz, DMSO), 1st isomer: 5 8.81 (d, IH, 7=8.83 Hz), 7.67 (s, IH), 6.70 
20 (d, IH. 7=8.83 Hz). 6.59 (s. IH). 5.82-5.59 (m. 4H). 5.50 (s. IH). 3.61 (s. 3H), 2.49- 

2.27 (m, 2H), 2.15 (s, 3H), 2.04-1.81 (m, 2H), 1.79-1.41 (m, 2H), 1.32 (s, 3H), 1.08 

(s, 3H); 2nd isomer 8 7.9 (d. IH, 7=8.83 Hz), 7.66 (s, IH). 6.69 (d. IH. 7=8.83 Hz). 

6.54 (s, IH). 5.82-5.59 (m, 4H). 5.45 (s. IH), 3.60 (s. 3H), 2.49-2.27 (m, 2H). 2.13 (s. 

3H), 2.04-1.81 (m. 2H). 1.79-1.41 (m, 2H). 1.30 (s, 3H), 1.05 (s. 3H); 
25 HRMS calcd for C26H27''Br2N02 is 543.0409. Found 543.0385; HRMS calcd for 
* C26H27''Br"BrN02 545.0388. Found 545.0396. 

Example 303 

7.9- Dibromo-5-ri-methv1-3-cvclohexenvll-10-methoxv-2.2.4-trimethvl-2.S-dihvdro-lH- 
30 r 1 1henzopvranor3.4-flquinoline 

MS (ESI) m/z 560 (M+H)*; 

IH NMR (300 MHz. DMSO). isomer 1: 6 8.83 (d. 7=8.0 Hz, 1 H). 7.37 (s, 1 H), 6.70 (d, 
7=8.8 Hz, 1 H), 6.58 (s. 1 H), 5.58 (d. 7=9.2 Hz, 1 H), 5.49 (s, 1 H), 3.61 (s, 3 H), 
2.51-2.49 (m. 4 H), 2.14 (s. 3 H). 1.31 (s. 3 H), 1.29-1.20 (m. 4 H). 1.26 (s, 3 H); 
35 isomer 2: 8 7.99 (d, 7=8.0 Hz. 1 H). 7.37 (s. 1 H). 6.71 (d. 7=8.8 Hz, 1 H), 6.55 (s. 1 
H), 5.57 (d, 7=9.2 Hz. 1 H), 5.45 (s, 1 H). 3.59 (s. 3 H), 2.51-2.49 (m, 4 H), 2.09 (s, 3 
H). 1.30 (s, 3 H), 1.29-1.20 (m. 4 H), 1.21 (s, 3 H); 
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The chemistry described above was used with Cores 12-17 to prepare Examples 
304-310. 

Example ^UU 

1 0-m6thn7ry-7-f?.-ethpnvTV5-n-nmiv.nvi^.9 ? 4 -trim..rhvi.iH.r> ^-^ jhyTlm 

fnhen7:npvrannr?,4-flqtiinnlinff 

MS (ESI) m/z 373 (M+H)*; 

'H NMR (300 MHz. DMSO) 6 7.82 (d^^8.9 Hz. 1 H). 7.23 (d. 7=8.9 Hz. 1 H), 6.78 
(dd. /=11.0. 6.8 Hz. 1 H). 6.61 (d. /=8.9 Hz. 1 H). 6.49 (d. 7=8.5 Hz, 1 H). 5.99 (d. 
/=1.7 Hz. 1 H). 5.74 (dd. 7=7.6. 3.0 Hz, 1 H). 5.71-5.63 (m. 1 H), 5.57 (dd. 7=7 6. 1 7 
Hz. I H). 5.32 (s. 1 H). 5.00 (dd. 7=9.3. 1.7 Hz. 1 H). 4.92 (dd. 7=10.2. 1.7 Hz. 1 H) 
4.83 (dd. 7=16.9. 1.7 Hz. 1 H), 3.75 (s. 3 H). 2.06 (s, 3 H). 1.53-1.41 (m. 2 H). 1.24-* 
15 1.15 (m. 3 H). 1.05 (d. 7=2.1 Hz. 1 H); '^C NMR (300 MHz. DMSO) 5 155.66. 147.91. 
145.55. 134.17. 133.45. 131.98. 130.77. 127.37. 127.28. 123.88. 119.52. 11721 
115.99. 115.80. 113.20. 113.18, 112.12. 105.59. 74.01. 55.59. 49.69. 36.40, 29 03 
28.83. 27.67. 26.19. 23.83, 13.55; 
HRMS calcd for C25H27NO2 373.2042. Found 373.2048. 
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Example 30^ 

l Q-meUH>XV-7-methvl-5-f3-nmpenvlV9 ? 4.Trime.rhvl-1H--) ^-ftihyrim - 
rnhen?;opvrannfq,/t-f|q,,fp^^|p^ 

MS (ESI) m/z 362 (M+H)*; 
i 'h NMR (300 MHz. DMSO) 5 7.92 (d. 7=8.5 Hz. 1 H). 6.93 (d. 7=8.5 Hz. 1 H), 6.59 
(dd, 7=5.5. 2.6 Hz. 1 H). 6.10 (s. 1 H). 5.90-5.76 (m. 2 H). 5.44 (s. 1 H). 5.07-4.90 (m. 
2 H). 3.82 (s. 3 H), 2.17 (s, 3 H). 2.08 (s. 3 H), 1.99 (s. 3 H), 1.16 (s. 3 H). 1.15 (s, 
3H); C NMR (300 MHz. DMSO). 154.2. 148.5, 145.4. 134.5. 133.4. 131.9. 127.8, 
127.4. 127.1. 118.2, 117.0. 116.3. 116.0. 113.1. 112.9. 104.8. 73.6, 55.5. 49.6. 36.5. 
28.9. 28.8. 23.8, 15.0; 

HRMS calcd for C24H27NO2 361.2042. Found 361.2045. 

Example lOfi 

l Q-nietoY-7-acetvl-5-n-nmnenvn.? 0 4..T^nifT h vl-1H-7 S-HihyH^.. 
rilh<»nynpvm,^/^p,4-nr;tiinnlin^ 

MS (ESI) m/z 390 (M+H)*. 
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•h NMR (300 MHz, DMSO). 7.88 (d. 7=8.8 Hz. 1 H). 7.59 (d. 7=8.8 Hz, 1 H), 6.84 (d, 
7=8.8 Hz, 1 H). 6.62 (d. 7=8.8 Hz, 1 H), 6.22 (d, 7=1.5 Hz, 1 H), 6.01-5.97 (m. 1 H). ' 
5.90-5.69 (m. 1 H). 5.46 (s, 1 H), 5.03-4.83 (m. 2 H), 3.93 (s, 3 H). 2.53 (s. 3 H). 2.20 
(d, 7=1.5 Hz. 3 H), 1.19 (s, 3 H), 1.16 (s, 3 H). 

Examplft 

W-)2.5-dihYdrO-9-methvl-10-mf.rhnxv-7.2,4ltrimftfhvl-S-f1-mefhvlrv p loh^^^^^ 

fnhenrnnvrannn ^qgMlnftlinft 

MS (DCI/NH3) m/i 416 (M+H)*. 

Examnle/fflft 

lQ-mgth0?tY-7-mPthvl-9-mefhvl-S-f3-nronenvlV22,4-trimethvl-m- 7...S.dihvrim- 

rnhen7.npvrannn.4-flquinnlin«» 

MS (DCWJH3) wfe 376 (M+H)*; 

»H NMR (300 MHz. DMSO-dg) 5 7.95 (d. 7=8.5 Hz, 1 H). 6.81 (s, 1 H). 6.62 (d, 7=8.5 
Hz. 1 H), 6.17 (d . 7=1.5 Hz, 1 H), 5.89-5.76 (m. 2 H). 5.44 (br s. 1 H). 5.04 (dd, 
7=10.3. 1.8 Hz, 1 H). 4.94 (dd. 7=17.3. 1.8 Hz, 1 H), 3.52 (s. 3 H), 2.46-2.40 (m. 1 
H). 2.28-2.24 (m. 1 H), 2.18 (s, 3 H). 2.17 (s. 3 H). 2.07 (s. 3 H). 1.19 (s. 3 H), 1.14 
(s,3H): 

HRMScalcdforC25H29N02 375.2198. Found: 375.2214. 

E?^flmplg3ft9 

l (HhlorO-5-f3-nrOPgnvlV2,2.4-trimethvl-2.S^ihvdrn-lH- r nhenz^nvrannr3.4-flqiim 
MS (DCI/NH3) m/z 352 (M+H)+; 

*H NMR (300 MHz, DMSO) 5 7.93 (d, 7=8 Hz. 1 H), 7.12-7.10 (m, 2 H), 6.90-6.84 (m, 

1 H), 6.65 (10. 2 Hz. 1 H). 4.97 (dd. 7=17. 2 Hz. 1 H). 2.47-2.26 (m. 2 H). 2.16 (s, 3 
H). 1.23 (s. 3 H). 1.17 (s. 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO: 351.1390 (M)+. Found: 351.1385. 

Example 310 

(+/-) 2 .. 5-dibYdrc>- 1 0-chIoro-2, 2.4-trimediv]-5-nhenvl.T H.n 1 h enzoDvninnr^.4-flQninoline 
MS (DCI/NH3) m/z 288 (M+H)+; 

IH NMR (200 MHz. DMSO) 5 7.98 (d. 7=8 Hz, 1 H). 7.27-7.14 (m. 5 H), 6.97-6.80 (m. 

2 H). 6.81 (br s. 1 H). 6.78-6.72 (m. 2 H). 6.44 (br s. 1 H). 5.40 (br s. 1 H). 1.81 (br s. 
2 H). 1.26 (s. 2 H), 1.16 (s. 2 H); 

HRMS (FAB) calcd m/z for C25H23CINO: 387.1390 (M)+. Found: 287.1286. 
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Example 11] 
2.5-dihvdro-in-methnYv-<;-n .nsr.methv?-Nr- 

fcaibQmelhoxYmethvDaminocarhonvlnxvyhPnvn-^ ? ..4-trimethvi- 1 H-r i ihPnTnpvmnnp 4 

flquinpline 

Example 13 and N-inethyI-N-(methylgIycmate)carfoamoyl chlcHide were pnKessed 
as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/e 529 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 5 8.00(d. IH). 7.2 l(m, IH). 7.03(d. IH). 6.92(m. 3H). 
6.72(m, 3H). 6.55(d, IH). 6.45(t. IH), 5.40(s, IH), 4.15(s, IH), 4.05(s, IH), 3.78(s. 
3H). 3.65(s. 3H), 3.00(s. IH). 2.88(s, 2H), 1.84(s. 3H), 1.22(s. 3H). 1.13(s, 3H). 
Anal, calcd for C31H32N2O6: C, 70.43; H. 6.10; N. 5.29. Found: C. 70.98; H, 6.33; N. 
4.85 

Example 117- 
2.5-dihvdro- 1 0-methoxv-5. n.nSf.methvl-TNr-rN- 

metfiYlcarbonvl)aminocarhonvloxv>nhenviV2.2,4-trim^rhv i .iH-rnh«.nTopvranf>fi.4. 

flquinoline 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 514 (M+H)+ 

»H NMR (300 MHz. DMSO-d6) 5 8.18(q. IH), 8.01(d, IH), 7.27(t, IH), 7.06(t, 2H). 
6.98(s, IH). 6.91(t, IH), 6.77(s. IH). 6.70(d, IH), 6.56(d. IH), 6.46(d, IH), 6.19(s, 
IH). 5.38(s. IH), 3.78(s, 3H), 3.19(s, 3H), 2.70(d, 3H). 1.84(s. 3H), 1.22(s. 3H). 
1.14(s, 3H). 

Anal, calcd for C3oH3iN305-2H20: C. 65.55; H. 6.41; N, 7.60. Found: C, 65.71; H, 
6.20; N. 7.05 

Example 3 n 

2 . 5-dihYdrO-lQ-methOXy-5-(3-(N-methv1aminncarhnnvln xv^nhenvn.^-?..4.trimethvl-1H. 

ri1hen7.onvrannn.4-nfininnlinf> 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 457 (M+H)+ 

IH NMR (300 MHz. DMSO-de) 6 8.01(d, IH), 7.50(q, IH), 7.2 l(t, IH). 7.02(d. IH). 
6.92(dd. 2H). 6.80(s, IH), 6.77(s. IH). 6.70(dd. IH), 6.56(d, IH). 6.46(d, IH), 6.18(s, 
IH), 5.40(s. IH), 3.80(s, 3H), 2.60(d, 3H), 1.86(s, 3H), 1.23(s. 3H), 1.15(s. 3H) 
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Anal, calcd for C28H28N2O4 O.5OH2O: C, 72.33; H, 6.27; N, 6.01. Found: C, 72.20; H, 
6.38; N, 5.78 

Example ^14 

2,5-dihvdro-10-niethoxv-S-n-r2-hvdroYvethv nnhenvlV2.2.4-trimethv1^ 

ri1benzopvranor3.4-flquinnHne 
A solution of 3-(2*-methoxyniethoxy)ethylphenyl bromide (3.55 g, 14.5 mmol) in 
THF (150 ml) at -78 **C was treated with n-butyUithium (2.5 M in hexane, 5.80 ml) over 15 
minutes, warmed to -30 °C. cooled down to -78 **C, treated with compound JLE in one 
pordon, warmed to -50 quenched with saturated ammonium chloride, and allowed to 
warm to ambient temperature and setde. The supernatant was decanted and concentrated, 
and the residue was parudoned between water and ethyl acetate. The organic layer was 
washed sequentially widi water and brine, dried (Na2S04) and concentrated. Flash 
chromatography of the residue on silica gel widi 20-35% ediyl acetate/hexane provided 0.82 
g (56%) of the tide 5-(3-MOMO-phenyI)hemiketaL 
MS (DCI/NH3) m/e 489 (M+H)+ 

A solution of of the hemiketal prepared above (0.70 g, 1.43 mmol) in methanol (10 
ml) was treated with saturated hydrogen chloride in methanol (20 ml) at ambient 
temperature, stirred for 18 hours, poured into 1:1 ethyl acetate/satumted ammonium 
chloride. The separated aqueous layer was extracted with ethyl acetate, and the combined 
acetate layers were sequentially washed with water and brine, dried (Na2S04) and 
concentrated to provide 0.52 g (82%) of the unmasked hemiketal. 
MS (DCI/NH3) m/e 444 (M+H)+ 

A solution of the unmasked hemiketal prepared above (0.45 g, 1. 00 mmol) and 
triethylsilane (1.16 g, 10 mmol) in dichloromethane (20 mL) was treated with boron 
trifluoride etherate (1.42 g, 10 mmol) at ambient temperature, stirred for 18 hours, and 
poured into 1:1 ediyl acetate/saturated NaHCOs- The separated aqueous layer was extracted 
with ethyl acetate, and the combined extracts were washed sequentially with water and 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
with 25-45% ediyl acetate in hexane provided 0.342 of die tide compound. 
MS (DCI/NH3) m/e 428 (M+H)+; 

NMR (300 MHz, DMSO-de) 5 8.00(d, IH), 7.00(m, 5H), 6.74(s, IH), 6.70(d, IH), 
6.55(d, IH), 6.45(d, IH), 6.16(s, IH), 5.39(s, IH), 4.54(t, IH), 3.79(s, 3H), 3.44(q, 
4H), 2.59(t, 2H), 1.86(s, 3H), L22(s, 3H), 1.1 l(s, 3H); 

Anal, calcd for C28H29NO3: C, 78.66; H,6.83; N, 3.27. Found: C, 78.48; H, 6.85; N, 
3.29. 
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Example I S 

2.SHiihvdro-10-methoxv-5-n-f2-methane.«!ulfnnvloxvethvnphenvlV9?4.friTn^thyl.^y^- 

f 1 1bgnzQpyranor3.4-flquinQlinc 
A solution of Example 314 (200 mg, 0.47 mmole) and triethylamine (94 mg, 0.94 
nunol) in CH2CI2 (6 ml) at C'C was treated widi m^hanesulfonyl chloride (64 mg, 0.56 
mmol), stined for 30 minutes, and quenched widi saturated NaHCOj. The separated 
aqueous layer was extracted with CH2CI2. and the combined organic layers wete washed 
with brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica 
gel with 10-30% ethyl acetate/hexane provided 0.30 g (97%) of the title compound. 
MS (DCI/NH3) m/e 506 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.00(d. IH), 7.18(s. IH), 7.14(d, IH), 7.09(d, IH), 
6.96(d. IH). 6.90(t, IH), 6.75(s. IH). 6.70(d, IH), 6.55(d. IH), 6.45(d. IH). 6.21(s. 
IH), 5.39(s, IH), 4.27(t, 2H), 3.79(s, 3H). 2.88(s, 3H). 2.87(t, 2H), I.84(s, 3H), 
1.24(s. 3H). 1.14(s, 3H) 

Anal, calcd for C29H31NO5S: C, 68.88; H,6.17; N. 2.77. Found: C. 69.08; H, 6.14; N, 
2.63. 

Example 316 

2.5-dihvdrO- 1 0-methoxv-5-f3-f 2-methvthioethvnphenvn-2.2.4-trimethvl.l H- 
rnheny.npvTanftr'^.4-nqiiinnliiift 
_ A solution of Example 315 (10 mg. 0.02 mmol) in DMF (1 ml) was treated with 
NaSMe (14 mg. 0.20 mmol) at ambient temperature, stined for 2 hr, quenched with 
saturated NaHC03, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
with 10-30% ethyl acetate/hexane provided 9 mg (99%) of the tide compound. 
MS (DCI/NH3) m/e 458 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 8 8.00(d, IH), 7.1 l(t, IH), 7.07(s. IH). 7.02(d, IH). 
6.96(d, IH), 6.90(t, IH), 6.75(s, IH), 6.70(d, IH), 6.54(d, IH). 6.44(d, IHO. 6.16(s. 
IH), 5.39(s, IH). 3.77(s. 3H). 2.70(t. 2H), 2.54(t, 2H), 1.91(s. 3H). 1.95(s. 3H), 
1.21(s. 3H). 1.15(s. 3H) 

E^ainple 317 

2.5-dihvdro-10-methnxv-5-n.r2-nsJN.dimethvlami nocarhnnvlnxv^thvnphenvlV2.2.4- 
trimethvl.lH.rnhfn7npvninor3.4-nquinnHne 
Example 314 and N.N-dimethylcarbamoyl chlori<te were processed as in Example 
14 to provide the desired compound. 
MS (DCyNHs) m/e 499 (M+H)+ 
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IH NMR (300 MHz. DMSO-de) 6 8.01 (d. IH). 7.00(m, 5H), 6.76(s. IH). 6.70(d, IH), 

6.55(s, IH). 6.44(d. IH). 6.15(s, IH). 5.39(s, IH). 4.01(t. 2H). 3.78(s. 3H), 2.79(t. 

2H), 2.77(s. 3H), 2.65(s, 3H), 1.84(s. s, 3H). 1.23(s, 3H). 1.15(s. 3H) 

Anal, calcd for C31H34N2O4: C. 74.67; H, 6.87; N. 5.61. Found; C. 74.45; H. 6.73; N. 

5.45. 

Example lis 

2^dihvdr0-lQ-meih0XV-5-r3-f2-nsT.N-riimethvlflminntethvnphenvn -2.2.4-trimethvl-lH- 

n Ihenznpvrannri 4.flquinnlin«> 

Example 315 and dimediylamine were processed as in Example 316 to provide the 
desired compound. 
MS (DCI/NH3) m/e 455 (M+H)+ 

»H NMR (300 MHz. DMSO-de) 5 8.00(d, IH), 7.09(t, IH), 7.01 (d, IH), 6.97(m, 2H), 
6.90(t. IH). 6.73(s. IH), 6.69(d. IH). 6.55(d, IH), 6.44(d, IH), 6.16(s, IH), 5.39(s. 
IH), 3.79(s. 3H), 2.54(t. 2H). 2.25(t. 2H), 2.08(s. 6H). 1.87(s, 3H), 1.22(s, 3H). 
1.17(s, 3H). 

Example 319 

2.5-dihvdro-10-methoxv-5-cvclnnropvl.2.2 4-trimethvl-1H-r nhen7.npvrannr3.4- 

flquinoline 

Examnlft IIQA 

A mixture of ExamplelF (4.43 g, 13.7 mmol). 4-chloroplienol (9.28 g, 72.1 mmol) 
and MgS04 (8.69 g. 72.1 mmol) in CH2CI2 (100 ml) at ambient traiperature was stined for 
12 hr. diluted with ethyl acetate (200 ml), washed with IM aq NaOH twice and brine 
respectively, dried (Na2S04) and concentrated. The residue was triturated with hot ediyl 
acetate (25 ml) to provide the desired phenyl acetaL 
MS (DCI/NH3) m/e 306 (M-4-Cl-ph)+ 

Example :^19R 

A solution of the &cample 319A (131 mg. 0.30 mmol) in toluene (20 ml) at 0 *C 
was treated with cyclopropylmagnesium bromide made by refluxing cyclopropyl bromide 
(363 mg. 3.0 mmol) and Mg (73 mg. 3.0 mmol) in THE (1.5 ml) for 30 min. The final 
solution was allowed to warm to ambient temperature and stirred for 12 hr, quenched with 
saL NH4CL The organic layer was washed with IM aq NaOH twice and brine respectively. 
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dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel with 5- 
15% ediyl acetate/hexane provided 18 mg (17%) of the tide compound. 
MS (DCI/NH3) m/e 348 (M+H)+ 

IH NMR (300 MHz. DMSO-de) 5 8.01(d. IH). 7.04(t, IH), 6.67(d, IH). 6.60(d. IH). 
6.57(d. IH), 6.16(s. IH). 5.44(s, IH). 5.42(d. IH). 3.85(s. 3H). 2.12(s. 3H). 1.26(s. 
3H). 1.05(s, 3H), 0.28(m. 4H). 0.08(m. IH). 

EMmpte320 

2.^dihYd^O-lQ-methOXV-5-ethenv]-:>■?■.4-trimethvl-1H-^nh«.nrnpvr»nr^f < ^.4-n 

A solution of 2B (34 mg, 0. 1 mmol) and tributylvinyltin (96 mg) in CH2CI2 (2 ml) 
was treated with boron trifluoride edierate (43 rag. 0.3 mmol) at -78 °C. and allowed to 
warm to ambknt temperature with stiiring for 2 hr. The reaction was then quenched with 
sat NaHCC>3. and die organic layer was washed with sat NaHCOa and brine respectively, 
dried (NaiSCXt) and concentrated. Flash chromatography of the residue on silica gel with 5- 
15% eUiyl acetatB/hexane provided 27 mg (81%) of the tide compound. 
MS (DCI/NH3) m/e 334 (M+H)+ 

IH NMR (300 MHz. DMSO-de) 6 7.93(d. IH). 7.02(t. IH). 6.63(dd. 2H). 6.54(d. IH). 
6.19(d. IH). 6.10(s. IH). 5.93(m. IH). 5.42(s. IH). 5.16(dt, IH). 4.91(dt, IH). 3.83(s, 
3H). 2.1 l(s. 3H). 1.21(s. 3H). 1.13(s. 3H). 

Examplft ^71 

trans 2.5-dihvdro-10-methnTV-S-r2-phf.nyWhenvlV2.2.4-t ri methvl.lH. 
rilhenrnpvrannn 4-nqninftline 
A mixture of Example 320 (13 mg, 0.039 mmol). iodobenzene (12 mg, 0.058 
mmol). palladium (U) acetate (18 mg, 0.008 mmol). tri(o-tolyl)phosphine (3.6 mg. 0.012 
mmol). triediylamine (12 mg, 0.12 mmol) in CH3CN (1 ml) was heated to 80 for 4 hr in 
a sealed tube. After solvent removal, flash chromatography of the residue on silica gel with 
5-15% ethyl acetate^racane provided 7 mg (44%) of the tide compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

»H NMR (300 MHz, DMSO-de) 5 7.99(d. IH), 7.22(m. 4H). 7.19(m. IH), 7.00(t. IH), 
6.67(d, IH). 6.63(d, IH), 6.57(d. IH). 6.38(q. IH), 6.34(d. IH), 6.27(d, IH). 6.14(s. 
IH), 5.43(s. IH). 3.82(s. IH), 2.12(s. 3H). 1.22(s, 3H). 1.13(s. 3H). 
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Example 322 

2.S-dihvdrQ-l 0-inethoxv-5-r2-nhenvlethvnvn-2.2.4-trimethvl. 1 H-f 1 1hPnznpvrannn.4- 

flquinoline 

5 Example 2B and tribu^lphenylacetylenyltin were processed as in Example 320 to 

provide the desiied compomid. 
MS (DCI/NH3) m/e 408 (M+H)* 

IH NMR (300 MHz, DMSO-de) 5 7.92(d, IH), 7.29(m. 3H), 7.16(m, 2H), 7.10(d, IH), 
6.78(d, IH), 6.65(dd, IH), 6.59(s, IH), 6.23(s, IH), 5.45(s, IH). 3.87(s. 3H), 2.33(s. 
10 3H), 1.28(s, 3H), 1.12(s, 3H) 

Example 323 

cis2.S-dihvdro-10-methoxv-5-(2-phenvlethenv1V2.2.4-trimethvl-m.rnhen;;n|«n^n^^^ 

flqmnpline 

15 A mixture of Example 322 (20 mg, 0.049 mmol), palladiim[i/BaS04 (20 mg) in 

pyridine (2 ml) was stirred at ambient temperature for 12 hr. quenched with water, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried(Na2S04), and 
concentrated. Flash chromatography of the residue on silica gel with 5-15% ethyl 
acetate/hexane provided 13 mg (75%) of the title compound. 

20 MS(DCI/NH3)m/e410(M+H)+ 

IH NMR (300 MHz. DMSO-de) 5 7.97(d, IH). 7.62(d, 2H). 7.48(t, 2H), 7.39(t, IH), 
7.03(t, IH), 6.72(d, IH), 6.63(d, IH), 6.61(d, IH), 6.52(d, IH), 6.12(d, IH), 6.10(s, 
IH), 5.70(dd. IH), 5.27(s, IH). 3.87(s, 3H). 1.55(s, 3H), 1.17(s, 3H), 1.079s, 3H) 

25 Example 324 

2.5-dihvdro-10-methoxv-5-f2-methvlpmpenvlV2.2.4-t rimethvl-lH-m henzopvranQr3.4- 

flqyinoUne 

Example 2B and tiibutyl-(2-methylpropenyI)tin were processed as in Example 320 
to provide the desired compound. 

30 MS (DCI/NH3) m/e 362 (M+H)+ 

IH NMR (300 MHz. DMSO-de) 5 7.92(d, IH), 6.99(t, IH), 6.65(d, IH). 6.58(d, IH). 
6.44(d. IH). 6.24(d, IH). 6.21(s. IH). 5.40(s, IH), 5.18(d. IH), 3.85(s, 3H), 2.07(s, 
3H), 1.84(s. 3H). 1.58(s. 3H). 1.23(s. 3H). 1.10(s. 3H) 

Anal, calcd for C24H27NO2: C. 79.74; H, 7.52; N, 3.87. Found: C. 79.34; H. 7.25; N, 
35 3.68 
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Example '\7'i 

trans 2.S-dihvdro-lQ-niethoxv-5-f 1-cvclohexenvn.? ? .i-t r ifnethvl-iH.mhenTopvTannr^ a 

flquinolinft 

Exampte 2B and tributyl-(l-cyclohexenyI)dn were processed as in Example 320 to 
provicte die deaied compound. 
MS (DCI/NH3) m/e 388 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 6 7.91(d. IH). 7.00(t, IH). 6.64(d, IH). 6.60(d. IH). 
6.49(d. IH). 6.02(s. IH), 5.85(s, IH), 5.39(s, IH). 5.14(s, IH), 3.81(s. 3H), 2.18(m. 
IH), 2.03(s. 3H), 1.98(ra. IH). 1.81(m. IH). 1.64(m. IH), 1.42(m. 3H), 1.24(m. IH), 
1.22(s, 3H), 1.13(s, 3H) 

Anal, calcd for C26H29N02-1.25H20: C, 76.15; H, 7.74; N, 3.41. Found: C, 76.12; H, 
7.34; N, 3.21 

Examplft 'VXi 

2.5-dihvdrO-10-f2-fHranvn-5-G-nmi^.nvn-2.2.4-triniftt hvl-lH-rnhenropvrannr3.4- 

flqmnoline 

A magnetically stirred mixture of triflate 3C [from the original patent application] 
(196 mg. 0.421 mmol) and 2-(tributylstannyl)furan (0.250 mL, 0.79 mmol) and [1.1'- 
bis(diphenylphosphino)ferrocene]dicloropalladium(II) methylene chloride complex (25 mg, 
0.031 mmol) and tetrabutylammonium iodide (25 mg, 0.068 mmol) in dry NMP (6.5 mL) 
was heated at 70*^ for 5h under argon. The reaction was allowed to cool to room 
temperature, was dUuted with satd aq NaCl and extracted with ethyl acetate (5 x 20 mL). 
The combined organic layer was dried (MgS04), filtered, and concentrated. The crude 
material was chromatographed on silica gel (16g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting material The material was applied to three 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The 
product band was scraped off and extracted with ediyl acetate to furnish 23 mg (0.044 
mmol, 14%) of desired furan as a viscous syrup: ^H NMR 5 7.67 (d, IH, J=1.0Hz). 7.18 
(t, IH, J=7.8Hz), 7.08 (m, IH), 6.91 (dd. IH. J=8.1Hz, J=1.4Hz), 6.64 (m. 2H). 6.35 
(d. IH. J=8.5Hz), 6.25 (d, IH. J=8.5Hz), 6.14 (m, IH), 5.82 (m, 2H), 5.43 (s. IH), 
5.05 (dd. IH, J=10.5Hz. J=1.5Hz). 4.99 (dd. IH, J=17.3Hz, J=1.5Hz), 2.40 (m, 2H), 
2.19 (s, 3H), 1.20 (s. 3H). 1.12 (s, 3H): mass spectrum (DCI) m/z 384 (M + 1). 
AnaL Calcd for C26H25NO2: C, 81.43; H, 6.57; N, 3.65. Found: C, 81.24; H, 6.62; N, 
3.66. 
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Example %n 

2.5-dihYdro- 1 0-CVano-S-f 3-nronenvn-2.2,4>trimethvl> 1 H-f 1 1benzopvranor3.4>nquinnline 
A magnetically stirred mixture of triflate 3C (195 mg, 0.419 mmol), 36 mg (0.031 
5 mmol) of tetrakis(triphenylphosphine)palladium(0) and zinc cyanide (36 mg, 0.31 mmol) in 
diy dioxane (4.0 mL) and water (1.0 mL) was heated at 80*^ for 48h under argon. The 
reacdon was allowed to cool to room temperature, was diluted with ethyl acetate (25 mL) 
and washed with satd aq NaCl. The aqueous layer was extracted with ethyl acetate (2 x 20 
mL). The combined organic layer was dried (MgS04), filtered, and concentrated. The crude 

10 material was chromatographed on silica gel (20 g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting triflate. The partially pure nitrile was applied to two 10 x 
20 cm, 0.25 mm thick silica gel plates which were eluted five times with EtOAc-hexane 
(5:95). The product band was scraped off and extracted with ethyl acetate to furnish 17.3 
mg (0.0505 mmol, 12%) of desired nitrile: NMR 5 7.87 (d, IH. J=8.5Hz), 7.46 (dd, 

15 IH, J=7.5Hz, J=1.5Hz), 7.27 (t, IH, J=7.8H2), 7.19 (dd, IH, J=8.1Hz. J=1.4Hz), 6.71 
(d, IH, J=8.5Hz), 6.57 (m, IH), 5.90 (dd, IH, J=10Hz, J=3.6Hz), 5.82 (m, IH), 5.49 
(m, IH). 5.04 (dm, IH, J=10.5Hz), 4.98 (dm, IH, J=:17.3Hz), 2.38 (m, IH), 2.30 (m, 
IH), 2.19 (s, 3H), 1.20 (s, 3H), 1.19 (s, 3H); mass specmim (APCI) m/z 343 (M + 1); 
Calcd forC23H22N20: 342.1732. Found: 342.1730. 

20 

Example 328 

2,5-dihvdro- 1 0-carboxv-5-«>propen vn-2.2.4-trimethvl- 1 H-F 1 1henzQpyranor3.4- 

flquiqoiing 

A magnetically stirred mixture of the Example 4 (31 mg, 0.082 mmol) and sodium 
25 cyanide (51 mg, 0.78 mmol) in dry dimethylsulfoxide (2.5 mL) was heated at 1 10°C for 5h 
und^ argon. The reacdon was allowed to cool to room temperature, was diluted with satd 
aq NaCl and extracted with ethyl acetate (5 x 20 mL). The combined organic layer was dried 
(MgS04), filtered, and concentrated. The crude material was applied to two 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted twice with EtOAc-hexane (10:90), then 
30 EtOAc-hexane (50:50) three times. The product band was scraped off and extracted with 
ethyl acetate to furnish 16 mg (0.044 mmol, 54%) of desired carboxylic acid as a viscous 
syrup: ^H NMR 5 7.16 (m, 2H), 7.02 (d, IH, J=8.5Hz), 6.98 (dd, IH. J=5.5Hz, 
J=3.7H2), 6.58 (d, IH, J=8.5Hz), 6.29 (m, IH). 5.82 (m. 2H), 5.45 (s, IH), 5.05 (dd, 
IH. J=10.5Hz, J=1.5H2). 4.98 (dd, IH, J=17.3Hz, J=1.5Hz), 2.30 (m, 2H), 2.18 (s, 
35 3H), 1.20 (s. 3H), 1.16 (s, 3H); mass spectrum (APCD m/z 362 (M + 1). 

Anal. Calcd for C23H23NO3: C, 76.43; H. 6.41; N, 3.88. Found: C, 76.24; H, 6.46; N, 
3.66. 
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Example "^20 

2.^dihY(1nvlfVf2-hvdlT)XVTTlPfhvlV5-r3-nmTOnvlV2.2.A.tri m Pthvl.lH. 
rnbenzonvrannr-^.4-nquinnline 
To a magnetically stirred solution of example 4 (32 mg, 0.085 mmol) in diy 
methylene chloride (3 mL), cooled to -78*. was added dropwise l.OM diisobuQrlaluminum 
hydride in cyclohexane (0.400 mL, 0.40 mmol) under dry aigon. The temperature of the 
reaction was allowed to rise to 0»C. After 3.5h, d» reaction was quenched by addition to 
aqueous Rochelle's salt and the layers were separated. The aqueous layer was extracted with 
ethyl acetate (3 x 40 mL). The combined organic layer was dried (MgS04), filtered, and 
concentrated. The crude material was applied to two 10 x 20 cm, 0.25 mm thick silica gel 
plates which were eluted with hexane, then EtOAc-hexane (10:90) three times. The product 
band was scraped off and extracted widi ethyl acetate to furnish 27 mg (0.078 mmol. 91%) 
of desired alcohol as a viscous syrup: »H NMR 5 7.47 (d, IH, J=8.5Hz), 7.14 (m, 2H), 
6.80 (dd, IH, J=7.3Hz. J=1.8Hz), 6.64 (d. IH. J=8.5Hz), 6.17 (m. IH). 5,81 (ddm. IH, 
J=10.5Hz, J=17.1Hz). 5.73 (dd. IH, J=3.4Hz, J=10.5Hz). 5.46 (m. IH), 5.32 (dd, IH. 
J=6.3Hz, J=4.2Hz), 5.02 (dm. IH. J=10.5Hz). 4.94 (dm, IH. J=17.1Hz). 4.62 (m, 2H), 
2.30 (m, 2H), 2.17 (s. 3H), 1.19 (s. 3H). 1.16 (s. 3H); mass spectrum (ESI) m/z: 348 (M 
+ 1); Calcd for C23H25NO2: 347.1885. Found: 347.1897. 

Example -^^0 

2 . 5-d i hydro-lQ-fQrmYl-5-(3-PronenvlV2.2.4-rtmethvl-1H.rntv',nTnpvni n or3.4-nquinnti 

A magneticaUy stirred mixture of the Example 329 (185 mg, 0.532 mmol) and 
tettapropylammonium perruthenate (205 mg. 0.583 mmol) in dry methylene chloride (10 
mL) was stirred for 1.5h under argon. The reaction was filtered through celite, the filter pad 
was washed with ediyl acetate and the filtrate was concentrated. The crude material was 
chromatogr^hed on silica gel (20 g) using EtOAc-hexane (10:90) to furnish 144 mg (0.417 
mmol. 78%) of desired aldehyde: NMR 5 10.11 (s. IH). 7.45 (dd. IH, J=7.8Hz. 
J=1.2Hz), 7.29 (t, IH, J=7.8Hz). 7.16 (dd, IH, J=7.8Hz, J=1.4Hz), 6.84 (d, IH, 
J=8.5Hz). 6.70 (d, IH, J=8.5Hz), 6.53 (m, IH). 5.91 (dm. IH, J=10.0Hz). 5.84 (m. 
IH), 5.51 (s. IH), 5.05 (dm, IH, J=10.5Hz), 4.97 (dm. IH, J=17.3Hz), 2.40 (m, 2H), 
2.21 is, 3H), 1.22 (s, 3H), 1.18 (s. 3H); mass spectrum (APCI) m/z 346 (M + 1); Calcd 
for C23H23NO2: 345.1729. Found: 345.1732. 
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Example 331 

2,5>dihvdro-10-aminomethvl-5-n^propenvlV2.2.4>trimethyl-lH-rilh^.nT ^^ 

flquinoling 

To a magnetically stimed solution of Example 330 (40 mg, 0. 1 1 6 mmol) and 
ammonium acetate (77 mg, 1.0 mmol) in dry methanol (10 mL) was added sodium 
cyanoborohydride (14 mg, 0.23 mmol) under nitrogen. After Sh, the reaction was quenched 
by addition to 10% sodium carbonate and extracted with ethyl acetate (3 x 40 mL). The 
combined organic layer was dried (MgS04), filtered, and concentrated. The crude mataial 
was applied to two 10 x 20 cm, 0.25 mm thick silica gel plates which were eluted with 
hexane, then EtOAc-hexane (20:80) four times. The product band was scraped off and 
extracted with ethyl acetate to furnish 8.0 mg (0.023 mmol, 20%) of desired amine as a 
viscous syrup: NMR 8 7.55 (d. IH. J=8.5H2). 7.14 (m, 2H). 6.80 (dd, IH. J=7.3Hz, 
J=1.8Hz). 6.64 (d, IH, J=8.5Hz). 6.17 (m, IH), 5.81 (ddm, IH. J=10.5Hz, J=17.1Hz). 
5.73 (dd, IH, J=3.4Hz, J=10.5Hz), 5.46 (m, IH). 5.02 (dm, IH, J=rl0.5Hz), 4.94 (dm, 
IH, J=17.1Hz). 4.62 (m, 2H), 3.88 (m, 2H), 2.30 (m, 2H), 2.17 (s, 3H), 1.19 (s, 3H), 
1.16 (s, 3H); mass spectrum (ESI) m/z: 347 (M + 1); Calcd for C23H26N2O: 346.2045. 
Found: 346.2047. 

E?cample 332 

2,5-dihvdro-10-methoxvmethvl-5--n-nroDenvlV2.2.4-trimethv1-1H-rnhftny ^^ 

flquinoUne 

To a magnetically stirred solution of Example 329 (26 mg, 0.075 mmol) in dry THF 
(2.0 mL), cooled in an ice bath, was added 0.14 mL of IM potassium hexamethyldisilazide 
in hexane under argon. Methyl iodide (13.8 mg, 0.097 mmol) was added and the reaction 
was allowed to slowly come to room temperature. The reaction was quenched with satd aq 
NH4CI and extracted with ethyl acetate (3 x 10 mL). The extracts were dried (MgS04), 
filtered, and concentrated. The crude material was applied to three 10 x 20 cm, 0.25 mm 
thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The product 
band was extracted using EtOAc to furnish 25 mg (0.069 mmol, 92%) of desired methyl 
ether: NMR 5 7.34 (d, IH, J=8.5Hz), 7.11 (m, 2H), 6.85 (dd, IH, J=7.1Hz, 
J=2.4Hz), 6.64 (d, IH, J=:8.5Hz), 6.20 (m, IH), 5.81 (dm, IH, J=10.2Hz). 5.75 (m. 
IH), 5.46 (s. IH), 5.02 (dm, IH. J=10.2Hz), 4.93 (dm, IH. J=17.3Hz), 4.61 (d, IH, 
J=l 1.2Hz), 4.43 (d, IH, J=11.2Hz), 3.37 (s, 3H), 2.33 (m, IH), 2.27 (m, IH), 2.17 (s, 
3H). 1.19 (s, 3H), 1.17 (s, 3H); mass spectrum (ESI) m/z 362 (M + 1); Calcd for 
C24H27NO2: 361.2042. Found: 361.2047. 
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Example -^^^ 

2 . 5-dihYdrc>-l(>-cthenYl- . ?-nhfnvl-2.2.4-frimethvi.iH-rnhP.nTnp v rannn4-nrim 

^ Example -^^-^/^ 

2J-dihvdro-10-ethenvl-5-nhenvl.2 2 4-trimPtt,vl.lH-pftv.n TO nvranor^il.flquinolin 

Example 7 and irifluoromethanesulfonic anhydride were processed as in Example 
3C to provide tbe desired triflate. 
MS (ESI) m/z 502 (M-i-H) *. 

10 

Example 

2.^dihvdm-l(Vcthpnvl-5-Dhenvl-2.7■4.trimefhvl-^H-^nhen7npv^a n on■4-^q.1m 

Example 333A and vinyl tributyistannane were processed as in Example 5 to provide 
the desired compound. 
15 MS(DCI/NH3)m/2 380(M+H)+; 

IH NMR (300 MHz, CDCI3) 5 7.30-7.11 (m. 6 H). 7.02-6.89 (m. 3 H), 6.78 (s. 1 H). 
6.76-6.68 (m, 2 H). 6.32 (br s, 1 H). 5.72 (br d. 7=11.4 Hz, 1 H). 5.40 (br s. 1 H). 5.30 
(br d, 7=15.9 Hz. 1 H). 1.81 (s. 3 H), 1.26 (s, 3 H). 1.15 (s, 3 H); 
"C NMR (125 MHz, DMSO) 5 151.3, 145.7. 138.8, 137.3. 133.3, 133.0. 131.2. 128.5 
(2). 128.3. 128.2. 128.0 (2). 127.8. 127.4. 126.6, 123.9. 120.8. 118.1. 116.2. 114.5. 
113.6, 75.3. 50.0, 30.0. 28.7. 23.2; 

HRMS (FAB) calcd m/z for C27H25NO: 379.1936 (M)+. Found: 379.1924. 

Example ^-^4 

2 . 5-d>hYdr|>-]0-<?thvt1vl-5-phe.nvl-?.2.4-trimefhvl - lH-ri1hen7-opvranor3.4-fiqninoline 
Example 333A and (trimethylsilyl)acetylene w«e processed as in Example 6A and 
Example 6 to provide the desired compound. 
MS (DCVNH3) m/z 378 (M+H)+; 

»H NMR (300 MHz. DMSO) 5 8.32 (d. 7=8.8 Hz, 1 H), 7.27-7.16 (m. 5 H). 7.01 (dd. 
7=8.7, 1.8 Hz, 1 H). 6.83 (t, 7=8.6 Hz. 1 H). 6.84-6.79 (m, 1 H), 6.81 (br s. 1 H), 6.74 
(d, 7=8.6 Hz, 1 H), 6.42 (br s, 1 H). 5.41 (br s. 1 H). 4.38 (s. 1 H). 2.03 (s. 3 H). 1.24 
(s,3H). 1.18 (s, 3 H); 

l^C NMR (125 MHz, DMSO) 5 150.9, 146.4, 138.8, 133.1, 130.7, 128.6, 128.2 (2), 
128.0 (2), 127.9. 127.4. 126.6. 126.5, 126.4, 126.3. 118.3, 117.6. 117.5, 115.7, 113.4. 
84.3. 75.1, 50.0, 30.0, 28.8. 23.2; 

HRMS (FAB) calcd m/z forC27H23NO: 377.1780 (M)+. Found: 377.1779. 
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Example 

meihvl 2.5-dihYdro>5-nhenvN2.2,4-trimethvl-lH-rilhenznpvrannn .4-nquinn^ 

carbowlaie 

Example 333 A was processed as in Example 4 to provide the desired compound, 
mp 150-2 °C; 

MS (DCI/NH3) m/2 412 (M+H)+; 

IH NMR (300 MHz, DMSO) 5 7.36-7.30 (m. 2 H), 7.28-7.17 (m, 3 H), 7.12-7.01 (m, 2 
H), 6.93-6.88 (m, 2 H). 6.84 (d. /=8.7 Hz, 1 H), 6.70 (d, /=8.9 Hz, 1 H). 6.40 (br s. 1 
H). 5.40 (br s, 1 H), 3.79 (s. 3 H). 1.81 (s, 3 H), 1.26 (s, 3 H), 1.17 (s, 3 H); 
13c NMR (125 MHz. DMSO) S 169.9. 151.2. 146.1. 138.3. 132.5. 130.3, 128.8 (2), 
128.1. 128.0 (2). 127.7. 127.4. 127.0. 126.6. 124.9. 122.9. 119.6. 117.7. 117.5, 114.2. 
75.7. 52.2. 50.0. 30.0. 28.6. 23.2; 

Anal, calcd for C27H25NO3: C. 78.81; H. 6.12; N. 3.40. Found: C. 78.84; H. 6.25; N, 
3.24. 

Example 3:^6 

2,5-dihvdro-10-fhvdroxvmethv]V5>phenvl-Z2.4>trimethvUlH >rilhenzopvrannn.4- 

flquinQlinc 

To a solution of Example 335 (136 mg, 0.330 mmol) in anhydrous CH2CI2 (12 mL) 
at -50 X was added Dibal-H (1.65 mL of a 1 .0 M solution in heptane. 1.65 mmol). The 
resulting orange solution was wanned gradually to 0 X over a 30 min period, then was 
stirred at 0 for 2 h. EtOAc (5 mL) was then added to the solution at 0 ®C to quench the 
excess Dibal-H reagent (indicated by a color change of the solution from orange to light 
yellow) and the reaction mixture was then uieated with saturated aqueous NH4CI (5 mL). 
The reaction mixture was partitioned between EtOAc (40 mL) and saturated aqueous 
Rochelle's salt (sodium potassium tartrate; 35 mL) and the lesuldng mixture was stined 
vigorously until a clear separation of layers was observed (ca. 1 h). The layers were 
parddoned and the aqueous layer was extractedwith EtOAc (15 mL). The organics were 
combined and were washed with brine (10 mL) and then were dried (Na2S04). Filtration 
and concentration gave the desired compound (1 16 mg, 0.302 mmol. 92%) as a colorless 
foamy solid. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz, DMSO) 5 7.58 (d, 7=8.9 Hz. 1 H), 7.23-7.11 (m, 5 H). 6.98 (dd, 
7=8.7. 1.7 Hz, 1 H). 6.84 (t. 7=8.7 Hz. 1 H), 6.76 (br s, 1 H). 6.75 (d, 7=8.6 Hz, 1 H), 
6.69 (dd. 7=8.7, 1.8 Hz, 1 H), 6,26 (br s, 1 H), 5.40 (br s, 1 H). 5.37 (dd, 7=6.0, 4.0 
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Hz, 1 H). 4.65 (dd, 7=11.5. 6.0 Hz. I H). 4.54 (dd, 7=11.6, 4.4 Hz. 1 H). 1 80 (s 3 H) 
1.24(s,3H). 1.17(s,3H); 

"C NMR (125 MHz. DMSO) 6 151.0. 145.6. 139.0. 137.0. 133.1. 131.4. 128.4 (2). 
128.1, 128.0 (2), 127.7. 127.6. 126.2. 124.8, 123.7. 118.6. 118.0, 116.0, 113.9. 75 1 
5 61.9, 49.9. 29.9, 28.7, 23.3; 

AnaL calcd for C26H25NO2: C, 81.43; H, 6.57; N, 3.65. Found: C, 81.53; H, 6.86; N 
3.41. 



Example 337 

10 2.5-dihYdrft-T0-forniv1-5-r>hf'nvl-2.2.4-trimethvi-iH-rnhPnTn p vrannr^ ^f]^i riTTnlifr 

To a solution of Example 336 (50 mg, 0. 130 mmol) in CH2CI2 (6 mL) at 23 °C was 
added a solution of tetrapropylammonium perruthenate (60 mg, 0.16 mmol) in CH2CI2 (14 
mL). After 15 min. the reaction mixture was filtered through a small plug of silica gel, 
rinsing with CH2CI2 followed by 1:1 EtOAc-hexanes. The filtrate was concenttaled to give 

15 a gold syrup which was purified by preparative thin layer chromatogr^hy (elution with 3% 
EtOAc/toluene) to afford the desired product (19 rag. 0.050 mmol. 38%) as a pale yellow 
foam. 

MS (DCI/NH3) m/z 382 (M+H)+; 

»H NMR (300 MHz. DMSO) 5 10.13 (s, 1 H), 7.31 (dd, 7=8.8, 1.9 Hz. 1 H). 7.28-7.16 
20 (m. 5 H), 7.12 (d. 7=8.7 Hz. 1 H). 7.05 (dd, 7=8.7, 2.0 Hz, 1 H), 6.95 (d. 7=8.8 Hz. 1 
H), 6.92 (br s, 1 H), 6.81 (d, 7=8.8 Hz. 1 H). 6.59 (br s. 1 H). 5.43 (br s, 1 H), 1.85 (s, 
3 H), 1.27 (s. 3 H), 1.18 (s. 3 H); 

"C NMR (125 MHz. DMSO) 5 191.4. 151.9. 146.8. 138.3. 133.2. 131.5, 131.4. 130.8. 
128.6 (2). 128.1 (2). 128.0. 127.2. 126.6. 121.5. 121.4. 118.1. 115.5. 114.2 (2), 75.8, 
25 50.2, 30.1, 29.0, 23.1; 

HRMS (FAB) calcd m/z for C26H24NO: 382.1807 (M+H)+. Found: 382.1816. 



Example ^-^8 

2,5-dihYdro-l(V( mftthoTtvmethvl V5-nhp,nvi-2.2.4-trim^thy i . 1 H-n itv-n^npymnnr^ a. 

flquinoline 

To a solution of Example 336 (22 mg. 0.057 mmol) in THF (2.0 mL) at 0 "C was 
added KHMDS (1 10 mL of a 0.5 M solution in toluene. 0.057 mmol). After 15 min. a 
solution of iodomethane was added as a solution in DMF (100 mL of a solution of 81 mg 
iodomethane in 1 .0 mL DMF. 0.057 mmol) was added and the solution was stirred 
additionally at 0 "C for 30 min, the cooling bath was removed, and the reaction was stirred 
additionally at 23 °C for 1.5 h. The reaction was then quenched with water (3 mL) and was 
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extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (5 
mL), then were dried (MgS04), and were concentrated in vacuo to provide a brown oiL 
Purification of this residue by preparative thin layer chromatography (elution with 10% 
EtOAc/hexanes) afforded the desired produa (IS mg, 0.038 mmol, 66%) as a colorless 
5 foam. 

MS (DCI/NH3) m/z 98 (M-i-H)+; 

IH NMR (300 MHz, DMSO) 57.40 (d, 7=8.9 Hz, 1 H), 7.19-7.10 (m, 5 H), 6.97-6.92 
(m, 1 H), 6.94 (s. 1 H), 6.77-6.70 (m, 3 H), 6.29 (br s, 1 H), 5.39 (br s, 1 H), 4.58 (d, 
7=11.1 Hz, 1 H). 4.39 (d, 7=11.1 Hz, 1 H), 3.28 (s, 3 H). 1.81 (s. 3 H), 1.26 (s. 3 H), 
10 1.17 (s, 3 H); 

13c NMR (125 MHz, DMSO) 5 151.0, 145.7, 138.8. 132.9. 132.6. 131.5. 128.4 (2), 
127.8 (2), 127.8, 127.7, 127.5. 126.1. 125.7. 124.4. 118.3. 117.9. 116.6. 113.9, 75.2, 
72J, 57.2. 49.9. 29.9. 28.7. 23.3; 

HRMS (FAB) calcd m/z for C27H27NO2: 397.2042 (M)+. Found: 397.2039. 

15 

Example 339 

2.5-dihvdro-10-ethenvl-5-oxo-2.2.4-trimethvl-lH-rnhenzopvranon.4-flquino1ine 
Example 3C and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 
20 mp 218-224 °C; 

MS (Da/NH3) m/z 318 (M+H)+. 335 (M+NH4)+; 

»H NMR (300 MHz, DMSO) 8 7.88 (d, 7=8.8 Hz, 1 H). 7.38 (dd, 7=8.8, 6.6 Hz, 1 H), 
7.29 (s, 1 H). 7.28 (d, 7=8.6 Hz. 1 H), 7.19 (dd, 7=17.3, 11.1 Hz. 1 H). 7.13 (d, 7=8.7 
Hz, 1 H). 7.03 (br s, 1 H), 5.75 (dd, 7=17.3, 1.2 Hz, 1 H). 5.52-5.47 (m, 2 H), 1.97 (s, 
25 3 H), 1.24 (s, 6 H); 

»3C NMR (125 MHz, CDCI3) 5 160.1, 150.0, 145.4, 138.5, 136.3, 132.2, 131.0, 127.1, 
126.7, 126.6, 125.5, 124.1. 119.9, 118.5, 117.2, 115.9, 115.7, 50.0, 27.9 (2), 21.0; 
Anal, calcd for C21H19NO2: C. 79.47; H, 6.03; N, 4.41. Found: C, 79.28; H, 5.97; N, 
4.20. 

30 

Example 340 

W^-cvc1ohexe.nvl V2.5-dihvdrn. 1 n-ethenvl-2.2.4-trimethyl- 1 H-f 1 1he.nzopvranor3.4- 

flquinolins 

To a magnetically stirred solution of Example 339 (100 mg. 0.300 nimol) and 3- 
35 (trimethyIsilyl)cyclohexene (139 mg. 0.900 mmol) in CH2CI2 (6 mL) at -78 °C was added 
fleshly distilled BF3*OEt2 (80 mL. 0.600 mmol). The resuldng greenish brown solution 
was stirred at -78 "C for 15 min then slowly warmed to 23 "C with continued sdiring over a 
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period of 1 h. The reaction mixture was pooied into 10% NaHCOs solution (10 mL) and 
extracted with EtOAc (2 x 20 mL). The combined organic portions were washed with brine 
(8 mL) and were dried G^a2S04). Filtration and concentration gave a brown residue which 
was purified via flash chromatography (elation with 5% EtOAc/hexanes) to give the desired 
product as a tan foam (356 mg, 0.186 mmol, 62%). 
MS (DCI/NH3) m/z 384 (M+H)+; 

>H NMR (300 MHz. DMSO) (data for major syn diastereomer) 5 7.30 (d, 7=8.0 Hz. 1 H). 
7.16-6.97 (m, 3 H), 6.95-6.88 (m. 1 H), 6.67 (d, 7=8.0 Hz. 1 H), 6.42 (br s. 1 H). 5.82- 
5.60 (m. 3 H), 5.52-5.44 (m, 2 H). 5.33 (d, 7=7.6 Hz, 1 H), 2.40-2.26 (m. 1 H), 2.17 (s. 
3 H). 2.05-1.82 (m. 2 H), 1.70-1.53 (m. 2 H), 1.32 (s. 3 H), 1.31-1.07 (m. 2 H), 1.05 
(s, 3 H): 

»3C NMR (125 MHz, CDCI3) 5 138.8. 134.2, 129.3 (2), 128.1 (2), 127.9 (2), 126.7, 
121.3. 116.4, 114.1, 37.2. 37.0. 34.7. 31.6. 30.2. 27.2. 26.1, 25.2. 24.7. 22.6. 24.1, 
21.8 (2). 20.5, 14.1; 

AnaL calcd for C27H29NO: C. 83.57; H. 7.66; N. 3.60. Found: C. 83.55; H. 7.38; N. 
3.45. 

Example 341 

2.5-dihydro- 1 0-<;thenvl-5-f 1 -methvl-3-cvclohexenvn-2.2.4-tri m ethvl-l H- 
rnbenzoDvranor3.4-f1quinf>line 
Example 339 and 3-(dimethylphenyIsilyl)-3-niethylcyclohexene were processed as 
in Example 339 to provide the desired compound, 
mp 198-201 »C; 

MS (DCI/NH3) m/z 398 (M+H)+; 

iH NMR (300 MHz, DMSO) (data for major syn diastereomer) 6 7.30 (d, 7=7.9 Hz. 1 H). 
7.16-7.00 (m. 3 H). 6.92 (dd. 7=7.1, 2.6 Hz, 1 H), 6.66 (d, 7=8.0 Hz, I H), 6.39 (br s. 1 
H), 5.73 (d, 7=12.4 Hz, 1 H), 5.52-5.41 (m. 3 H), 5.32 (d. 7=10.2 Hz, 1 H), 2.33-2.22 
(m, 1 H), 2.14 (s. 3 H). 1.91-1.70 (m. 1 H). 1.87-1.65 (m. 1 H), 1.63-1.51 (m, 1 H), 
1.60 (s. 3 H). 1.34-1.15 (m. 2 H), 1.31 (s, 3 H), 1.13-0.98 (m, 1 H), 1.04 (s, 3 H); 
Anal, calcd for C28H31NO: C, 84.59; H, 7.85; N. 3.52. Found: C, 84.46; H, 7.81; N, 
3.37. 

Example 342 

2.5-dihvdro-5-f3-nronenvl)-10-methvlthin-2.2.4-tri methvl-lH.ri1hRnznpvrnnnn4. 

flquinoline 

To a magnetically stirred solution of Example 3B (120 mg. 0.390 mmol) in 
anhydrous DMF (1.0 mL) at 0 °C was added sodium hydride (17 mg of a 60% dispersion in 
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mineral oil, 0.430 mmol). The mixture was stirred under an atmosphere of nitrogen until 
evolution of hydrogen had ceased (1 h). Solid dimethylthiocarbamoyl choride (64 mg, 
0.520 mmol) was then introduced in a single portion and stirring was continued at 0 **C for 
30 min. The cooling bath was removed and the mixture heated at 80 °C for 45 min. The 
reaction mixture was then poured into 1% NaOH (10 mL) and extracted with EtOAc (2 x 25 
mL). The combined organics portions were washed with water (3x5 mL) and with brine 
(3 mL) then dried (MgS04)» filtered and concentrated The resulting brown residue was 
purified flash chromatography (elution with 25% EtOAc/hexanes) to provide the resulting 
thionocarbamate (43 mg, 0. 109 mmol» 28%) as a yellow solid. 
MS (PCVNHs) m/z 348 (M+H)+ 

The compoimd prepared above (113 mg, 0.280 mmol) was placed in an open vial 
and immersed in a Woods metal bath heated to 270-280 °C for 6 min. The reaction was 
cooled and the resulting dark brown residue was purified flash chromatography (gradient 
elution: 20%iE40% EtOAc/hexanes) to provide the thermally rearranged thiocarfaamate 
product (67 mg, 0.165 mmol, 59%) as a yellow solid. 
MS (DCI/NH3) m/z 348 (M+H)+. 

To a solution of the rearranged product (500 mg. 1.26 mmol) in anhydrous toluene 
(70 mL) at -78 °C under N2 was added dropwise Dibal-H (2.02 mL of a LO M solution in 
heptane, 2.02 mmol) maintaining the temperamre at -78 °C. The resulting orange-red 
solution was stirred at -78 for 1.5h at which time a TLC of an aliquot (quenched with 
satd. ammonium chloride) indicated conversion to desired product. Some lower Rf 
material (diol resulting from over-reduction) was also observed. EtOAc (10 mL) was added 
to die solution at -78 **C to quench the excess DIBAL-H reagent (indicated by a color change 
of the solution from orange-red to light yellow), followed by addition of saturated aqueous 
NH4CI solution (15 mL). The reaction mixture was partitioned between EtOAc (150 mL) 
and aqueous Rochelle's salt (sodium potassium tartrate, 40 mL) and the resulting mixture 
was stirred vigorously until a clear separation of layers was observed. The layers were 
separated and the organic layer was washed with brine (20 mL), was dried (Na2S04), and 
was filtered. Removal of solvent gave the lactol as a light yellow foam (5 12 mg) which was 
used without further purification. 

The lactol was dissolved in MeOH (30 mL) at 23 C and p-TsOH*H20 (50 mg, 
25% w/w) was added portionwise as a solid. The mixture was stirred for 14 h at 23 ° C and 
then was quenched with saturated aqueous sodium bicarbonate (10 mL) and was extracted 
with EtOAc (2 x 50 mL). The organics portions were combined and were washed with 
brine (20 mL) and were dried (Na2S04). Filtration and concentration provided a yellow 
residue which was purified by flash chromatography (elution with 5% Et0Ac/CH2Cl2) to 
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provide the product nxethylacetal (157 mg. 0.416 mmol. 33% over two steps) as a yellow 
foam. 

MS (DCI/NH3) m/z 379 (M-OCH3)+. 

The lactol prepared above and aUyltrimethylsUane were processed as in Example 2 to 
5 give a C-5 allyl compound. 

MS (DCI/NHa) m/zAl\ (M+H)+ 

Examplft 

2 . 5-dih Yrim- Wproprnvn- IO-methvlfhin.-> ■2,4-rrim.th^i. 1 w- p i>v.n.»p ^^^p^ ^ 

flquinoline 

A suspension of the thiocarbamate (249 mg, 0.590 mmol) and KOH (90 mg 1 20 
mmol) in ediylene glycol (6 mL) containing water (1.5 mL) was heated at reflux 
(hoinogeneous solution) for 1.5 h. The solution was cooled and poured onto ice (10 g) 
The mixture was acidified (pH 4) with 10% HCl and was then extracted with CHaQi (2 x 
20 mL). -nie extracts were dried (Na2S04). were filtered, and were concentrated ITie 
resultmg residue was purified by flash chromatography (elution with 5% EtOAc/CHiClz) to 
provide nearly homogeneous thiophenol adduct (183 mg) as an ofiF-yellow solid that was 
used mimediately: H NMR (300 MHz. DMSO-dfe) 5 7.72 (d, 7=8.0 Hz. 1 H), 7 08 (dd 
7=7.6. 1.1 Hz. 1 H), 6.96 (t. 7=7.5 Hz. 1 H). 6.67 (d, 7=8.1 Hz. 1 H). 6.63 (dd. 7=7 5 
1.2 Hz. 1 H). 6.28 (br s. 1 H). 5.88-5.70 (m. 2 H). 5.47 (br s, 1 H). 5.41 (s. IH) ^ 03* 
(dd. 7=13.2. 1.3 Hz. 1 H). 4.98 (dd. 7=18.4. 1.3 Hz. 1 H). 2.48-2.21 (m. 2 H). 2.17 (s. 
3 H). 1.20 (s, 3 H), 1.17 (s. 3 H); MS (DCI/NH3) m/e 350 (M+H)+. 

A solution of the crude diiophenol (183 mg) in DMF (10 mL) at 0 "C was treated 
with cesium carbonate (50 mg. 0. 153 mmol). After 10 min. a solution of iodomethane (25 
mg. 0. 176 mmol) in DMF (0.7 mL) was added, and the solution was stined at 0 «'C for 30 
mmthenat23«>Cfor2h. The mixture was diluted with 1:1 EtOAc-hexane (100 mL) and 
was washed with water (3 x 25 mL) tfien washed with brine (25 mL). n^e organic portion 
was dried (Na2S04), was filtered, and was concentrated. The resulting residue was 
punfied by flash chromatography (elution with 5% EtOAc/hexanes) to provide the thioether 
(65 mg. 0.179 mmol. 34%) as an off-yellow solid: 'H NMR (300 MHz. DMSO-d^s) 57 82 
(d. 7=8.1 Hz. 1 H), 7.11 (t. 7=7.6 Hz. 1 H). 6.98 (br d, 7=7.7 Hz, 1 H), 6.72 (br d. 
7=7.6 Hz. 1 H). 6.62 (d. 7=8.0 Hz. 1 H). 6.27 (br s. 1 H). 5.88-5.70 (m. 2 H). 5.47 (br 
s. 1 H). 5.03 (dd. 7=13.3. 1.1 Hz. 1 H). 4.99 (dd. 7=18.3. 1.1 Hz, 1 H). 2.47 (s. 3 H) 

,< ^ ' '-'^ 3 ^-21 3 H). 1.17 (s. 3 H); MS 

35 (CI/NH3) m/e 364 (M+H)+. 
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Example :VU 

2.S-dihvdro-9-M-acetamidohutannv1oxvV10-methoxv-2.2.4-trimethvl.S-a11vUm. 
rnbenznpvranQf'^.4-f|quinoline 

5 MS (APCI) m/z 491 (M+EI)+; 

IH NMR (200 MHz. DMSO-d6) S 7.94 (t. IH). 7.84 (d. IH), 6.88 (d, IH), 6.67 (d. 
IH), 6.64 (d, IH), 6.21 (s, IH). 5.87-5.78 (m, 2H), 5.46 (s. IH). 5.06-4.96 (m, 2H), 
2.60 (s, 2H). 2.16 (dt, 2H). 2.62 (t, 2H). 2.21-2.27 (m, 2H), 2.18 (s. 2H). 1.82 (s, 2H), 
1.79 (m. 2H). 1.18 (s. 2H),. 1.17 (s. 2H). 

10 

Example M5 

10-fdifluQromethoxvV2.5-dihydro-5 -phenyl-2.2.4-trimethyl-lH-rilbenzopyranor3.4- 

f)quinoline 

Example 7 and bromodifluoiomethane were processed as in Example 8A to provide 
15 the desired compound. 

MS (CI/NH3) m/z 420 (M+H)+; 

'h NMR (300 MHz. DMSO-de) 5 7.80 (s. J=8.8 Hz, 1 H), 7.26-7.15 (m, 5 H), 7.16-7.13 
(m, 1 H). 6.97 (t. J=8.1 Hz, 1 H), 6.82 (br s. 1 H), 6.74 (d, J=8.9 Hz. 1 H), 6.72-6.67 
(m. 1 H). 6.38 (br s. 1 H), 5.39 (br s. 1 H). 1.82 (s. 3 H). 1.24 (s, 3 H). 1.15 (s, 3 H); 
20 HRMS (FAB) calcd m/z for C26H23F2NO2: 419.1697 (M)+. Found: 419. 17 14. 

Example 346 

10-fhromodifluf)romedinxvV2.5-dihvdrf)-5-phenvl-2.2.4-trimethvT- 
1 H-rnhenzopvranor3.4-nquinoline 
25 MS (ESI) m/z 498 (M+H) +. 

'H NMR (300 MHz. DMSO-de) 5 7.68 (s. J=8.8 Hz, 1 H). 7.25-7.14 (m, 5 H), 7.03 (t, 
J=8.2 Hz. 1 H), 6.89-6.84 (m, 1 H), 6.85 (br s, 1 H). 6.83-6.79 (m, 1 H). 6.74 (d, J=8.6 
Hz. 1 H). 6.46 (br s. 1 H). 5.40 (br s. 1 H), 1.81 (s. 3 H). 1.25 (s. 3 H). 1.15 (s, 3 H); 
"C NMR (125 MHz, DMSO-de) 5 152.34, 146.44. 145.97, 138.38, 133.02. 130.51. 
30 128.61 (2), 128.07. 127.92 (2). 127.33, 126.86 (2). 119.16. 117.82. 116.68. 115.84, 
115.32, 114.28, 114.12, 75.60, 49.93. 29.90, 28.72, 23.26; 

HRMS (FAB) calcd m/z for C26H22''BrF2N02: 497.0802 (M+H)+. Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22"BrF2N02: 499.0782 (M+H)+. Found: 499.0793. 
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Example Ml 

lQ-fl?romodmuoromethQXvV5-nhftnvl-2.2-dimethvl^methvlene-2/ ^ .4.5.tetrahvrim-IH- 

chmmennr:^.4.flqiiinnlinft 

MS (ESI) m/z 498 (M+H) +. 

'h NMR (300 MHz, CDCI3) 5 7.88 (s. J=8.4 Hz. 1 H), 7.31-7.26 (m, 2 H), 7.19-7.12 
(m, 3 H), 6.95 (U J=8.1 Hz. 1 H). 6.86-6.78 (m. 2 H). 6.64 (br s. 1 H). 6.58 (d, J=8.5 
Hz. 1 H). 4.94 (s. I H), 4.61 (s. 1 H). 4.17 (br s. 1 H). 2.45 (br d. J=12.0 Hz. 1 H). 
2.19 (d, J=12,4 Hz. 1 H), 1.35 (s, 3 H), 1.14 (s, 3 H); 

HRMS (FAB) calcd in/z for C26H22^'BrF2N02: 497.0802 (M+H)+ Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22"BrF2N02: 499.0782 (M+H)+ Found: 499.0771. 

Example MR 

2.5-dihvdro-9-hvdroxv-10-methnyv-2.2.4-tritnftthvl-S.fr2-nnnr nphftnvnmf.thvn-1t|. 

rnheny.onvranon.4-flqiiinnlinft 

Example 349 

l()-methoxv-5-f5-methvHsoxazol-3-vnmethvidene-2. 5.dihvdrn-5-phenv1-2.2.4.rriitiftrhy1- 

lH-rnhenzonvranon.4-flqtiinnlinft 
Example IF and the lithium anion of 3.5-dimethylisoxazole were pnxsssed as in 
Example IB to provide the desired compound. 
MS (DCW4H3) m/z 401 (M+H)*; 

*H NMR (300 MHz. DMSO-de) 6 8.33 (d. IH. J=8.83 Hz). 7.7-7.5 (m. IH). 7.22 (t, IH. 
J=8.09). 7.05 (d. IH, J=l.l Hz). 6.85 (s, IH). 6.79 (d, IH. J=8.82 Hz), 5.61 (s. IH). 
5.5 (s, IH), 3.93 (s, 3H), 2.45 (s. 3H). 1.96 (d, 3H. J=l.l Hz). 1.20-1.30 (s, 6H). 

Example 350 

10-meth0XV-5-f3-methvlisoxazol-5-vnmethvidene.2.5.dihvHm. S-phenyl-2.2.4-trimethvl. 

lH-rilhenzopvranor3.4-flqiiinnlipp. 
Example IF and the lithium anion of 3.5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H)*; 

'H NMR (300 MHz. DMSO-de). isomer 1: 8 8.38 (d. IH. J=8.83 Hz), 7.22 (t. IH, J=8 
Hz). 7.09 (s. IH), 6.87-6.81 (m, 2H). 6.56 (s, IH). 5.65 (s, IH), 5.51 (s. IH), 3.93 (s, 
3H). 2.28 (s. 3H). 1.95 (s. 3H). 1.29 (s, 3H). 1.26 (s, 3H); isomer 2: 6 8.16 (d, IH. 
J=8.83 Hz). 7.18 (t. 2H, J=8 Hz). 7.06 (s, IH). 6.80-6.76 (m, 2H). 6.46 (s, IH). 5.90 
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(s. IH). 5.21 (s, IH). 3.91(s. 3H). 2.08 (s. 3H), 1.84 (s, 3H). 1.26 (s, 3H). 1.12 (s. 
3H). 

Examplg35I 

S 1 0-itiethoxv-S-r4.5-dimethyl- 1 .:^- oxazol-2-ynmethyidene -2.S-dihvdro-S-phenvl-2.2.4- 

trimethyl-lH-fnbenzopyranon-4-f)quinoline 
Example IF and the liduum anion of 2,4^trimediyloxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 4 15 (M+H)*; 
10 'H NMR (300 MHz, DMSO-de). isomer 1 : 5 8.36 (d, IH, J=8.82 Hz), 7.24-7.20 (m. 
IH). 6.82 (m. 3H). 6.25 (s, IH). 5.49 (s, IH), 3.92 (s, 3H), 2.31 (s, 3H), 2.09 (s. 3H), 
1.28 (s. 3H). 1.2 (m. 6H); 2nd isomer 5 8.09 (d. IH. J=8.82 Hz). 7.16 (m, IH). 6.78- 
6.73 (m. 2H), 5.41 (s, IH), 5.21 (s, IH), 3.91 (s, 3H). 2.03 (s, 3H), 1.89 (s, 3H), 1.88 
(s, 3H), 1.25-1.15 (m. 6H). 

15 

Example 352 

in-mRthnxv-5-f6.chloropvridin-2-vnmethvidene-2.S-dihvdrc>-5-phenvl-2.2.4-trimethvl-lH- 

r 1 1hen7npyranQr3.4-flquinoline 
Example IF and the lithium anion of 6-chloro-2-methylpyridine were processed as 
20 in Example IB to provide tte desired compound. 
MS (DCI/NH3) 431 (M+H)*; 

'H NMR (300 MHz, DMSO-de) 8 8.35 (d, IH, J=4.7 Hz). 8.25 (d. IH. J=8.1 Hz), 7.9 (t, 
IH, J=7.7 Hz), 7-30 (d, IH, J=7.7 Hz). 7.21 (d, IH, J=8 Hz), 7.00 (d, IH. J=8.1 Hz), 
6.8 (dd. 2H. J=8.4, 2.6 Hz), 6.72 (s, IH), 5.65 (s. IH), 5.51 (s. 3H). 3.93 (s. 3H). 1.99 
25 (s. 3H). 1.2 (s. 6H). 

E?tample 353 

1 n-methoxv-5-f pvridin-2-vnmethvidene-2.S-dihvdiin-5-phenvl-2 2 A-trimftthvl- 1 H- 

rilhenzopvranor3.4-flqmnoline 
30 Example IF and the 4-picolinyIlithium were processed as in Example IB to provide 

the desiied compound. 
MS (IX;i/NH3) m/z 397 (M+H)*; 

*H NMR (300 MHz, DMSO-dg), isomer 1: 5 8.52 (d, 2H. J=6.1 Hz), 8.17 (d. IH. J=8.8 
Hz), 7.2 (t. IH. J=8.2 Hz), 6.96 (s, IH). 6.7 (m, 3H). 6.66 (s. 2H). 5.55 (s. IH). 4.53 
35 (s, IH), 3.93 (s, 3H), 1.81 (d. 3H, J=1.4 Hz), 1.27 (s. 6H); isomer 2: 5 8.32 (d. 2H, 
J=6.1 Hz), 8.19 (d, IH, J=8.8 Hz), 7.17 (t. IH, J=8.2 Hz), 6.99 (s, IH), 6.77 (m. 3H), 



-228- 



wo 99/41256 



PCTAJS99/03127 



6.45 (s. 2H), 5.48 (s, IH). 5.05 (s. IH). 3.93 (s. 3H), 1.81 (d, 3H. J=1.4 Hz). 1.27 (s. 
6H). 

Example 

lQ-methOXV-5-fhut-3-env1idene>-2..S-dihvdrn-S-ph^ n vl.21.4-rriTiethvl-lH- 
rnhen7onvranof3.4.f1qiiinnliqff 

Example IF and the lithium anion of cylopiopylmethylbromide were processed as in 
Examine IB to provide the desired compound. 
MS (DCI/NH3) m/z 360 (M+H)*; 

•h NMR (300 MHz, DMSO-de) 5 8.16 (d, IH, J=8.8 Hz). 7.10 (t, IH, J=7.7 Hz). 6.8- 
6.6 (m. 4H), 6.47 (s. IH), 5.89-5.75 (m. IH), 5.41 (s. IH), 5.10-4.93 (m. 2H). 4.67 (t. 
IH. J=7.5 Hz), 3.88 (s. 3H), 1.97 (d. 3H, J=1.3 Hz). 1.20 (s, 6H). 

Example "^SS 

lO-methOXV-5-f 1 -niftthvlnmnvliHeneV2.5-dihvHro.^-phftny1.? 2 .4-trimftthvl.1 M. 

r nhenmpvi-annp a-flgninnlinp. 
Example IF and the fec-buQrllithium were processed as in Example IB to provide 
the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)*; 

'H NMR (300 MHz, DMSO-de) 5 8.01 (d. IH, J=8.09 Hz), 7.09 (t, 2H, J=8.09 Hz), 6.7 
(dd, 2H. J=8.5, 2.6 Hz). 6.65 (d, IH. J=8.46 Hz). 6.37 (d, IH. J=0.8 Hz), 5.4 (s, IH). 
3.87 (s. 3H), 1.86 (d. 3H, J=l.l Hz). 1.48 (s, 3H). 1.33 (s, 3H). 1.08 (s. 3H). 0.9 (t. 
3H, J=7.3 Hz). 

Example "^Sfi 

lO-methOXY-5-f 1 -butvlide.ne.V2 5-dihvdm. S-ph^ n vl-2.2.4-trimftthvl- 1 H- 
rnhenznpynrnnf'^ 4-flquinnlinfi 
Example IF and the n-bu^llithium were processed as in Example IB to provide the 
desired compound. 
MS (DCI7NH3) m/z 362 (M+H)*; 

*H NMR (300 MHz, DMSO-de) 5 8.14 (d, IH), 7.07 (t, IH). 6.67 (m. 3H), 6.07 (s. IH). 
5.40 (s, IH), 4.71 (t, IH), 3.88 (s, 3H). 2.29 (q, IH), 2.00 (s. 3H). 1.43-1.36 (m, 2H), 
1.21 (s. 6H), 0.88 (t, 3H). 
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Example 357 

2,5-dihYdro-lQ'mgthoxv-2.2.4-m'mRrhv^3^oxide.5> phenvi-iH-rn 

flqyiinMPlliine 

Example ^S7A 
8-aminQ-7-hmmo-l^methoxv-6H-henrnrc1chromen-6-nnft 
A solution of Example IE (3.0 g, 12,0 mmol) in DMF (100 mL) was treated with 
N-bromosuccinimide (2.2 g, 12.0 mmol), stirred for 40 minutes, poured into 900 mL of 
water, stirred for 5 minutes and the resulting solid was collected by filtradon and dried to 
give the desired compound. 

Example :^S7R 

7"brPm0-l-meth0XV-6-Dhenvl-fiH-hen7:nrc1chmmen-«>vlamifift 
Example 357A (2.0 g, 6.25 nunol) and phenyllithium were processed as in 
Examples IG and 1 to provide the desired compound. 

Example ^SVr 

l -f7'brPmO- 1 -meillQXV-()-nhenvl-6H-henzorc1chromen-8>vl^than>1 -one 
Example 357B (1.23 g, 3.22 mmol), tributyl(l-ethoxyvinyl)tin, (1.4 g. *.86 
mmolX and dichlorobis(triphenylphosphine)palladium (II) (263 mg, 0.322 mmol) in NMP 
(30 mL) were heated at 85 **C for 24 hours under nitrogen. The mixture was partitioned 
between EtOAc and saturated aqueous sodium bicarbonate and filtered through Celite. The 
EtoAc layer was concentrated and the residue was dissolved in acetonitrile, washed 5 X 20 
mL with hexanes and concentrated. The resulting residue was treated with a 1:1 volume of 
IN HQ / THF, sdrred for 30 minutes, poured into cold, saturated sodium bicarbonate and 
extracted widi EtOAc (5 X 25 mL). The organics were washed with brine, dried (Na2S04) 
and flash chromatographed on silica eluting with 4:1 hexane/EtOAc to give the desired 
compound. 

Example :^57D 

I '(7-brPm0'l-meth0XV-6-Dhenvl-6H-benzorc1chrnmen>R^vn e than-l-one oxime 
A solution of Example 357C (700 mg, 2.03 mmol) and hydroxylamine 
hydrochloride (2.45 g, 30.4 mmol) in a mixture of EtOH (70 mL) and pyridine (70 mL) 
was refluxed for 8 hours, cooled and concentrated. The residue was dissolved in EtOAc, 
washed with water, brine, dried (Na2S04) and concentrated to provide the desired 
compound without purificdon. 
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Examplg -^sy 



flQuinarr^linft 

5 Example 357D (700 mg. 1.94 mmol). CUSO4 (105 mg) and acetic acid (3 drops ) 

were comhmed in acetone (30 mL) and lefluxed for 8 hours. The mixture was cooled, 
pouied into water and extracted with EtOAc (3 X 50 mL). Tte oiganics were combined, 
washed with brine, dried (Na2S04) and concentrated. The residue was triturated with 
EtOAc (30 mL) and the yeUow soKd was coUected by filtration to provide the desired 
10 compound. 

MS (DCIW«l3) m/z 401 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 6 8.21 (d. IH). 7.30 (s. IH), 7.29.7.16 (m. 5H) 7 00- 
^."'^m 't^'/IL!"* ' 2.01 (s. 3H). 1.55 

HRMS calcd m/z for C24H27NO2: 400. 1787 (M)*. Found: 400. 1786 

Example 



15 



20 



25 



30 



35 



A solution of Example 357E (80 mg. 0.2 mmol) in MeOH under 4 amiospheres of 
hydrogen was treated with Raney nickel and stir«d for 24 hours. The mixture was filtered 
through Celite. concentrated and the resulting residue was flash chiomatogiaphed on silica 
elutingwidi99:l EtOAc/MeOH to provide the desired compound. 
MS (DCI/NH3) m/z 385 (M+H)+; 

IH NMR (300 MHz. DMSO-d,)' 5 8.22 (d. IH). 7.26-7.15 (m. 5H). 6.93 (t. IH). 6.79 (s. 
IH). 6.76 (d, IH). 6.73 (s. IH). 6.57 (d. IH). 6.44 (d. IH). 3.81 (s. 3H). 2.00 (s. 3H) 
1.36 (s. 3H). 1.21 (s. 3H). 

HRMS calcd m/z for C25H24N2O2: 385.1916 (M+H)*. Found: 385.1930. 

Exampte 

2 . 5-dihy{1nvlO-nirrhoTY?? r . snimfrrrrnhvrim.4.nvr.nvnT-^mpfh^l _^ 

Example ^SQ^ 

Example 357A (1.3 g, 4.08 mmol). isopropenyltrimethyltin (3.3 g, 16.3 mmol) and 
dichlorob,s(triphenylphosphine)palladium (H) (330 mg. 0.40 mmol) in NMP (30 mL) were 
heated at 85 "C for 24 hours under nitrogen. TTie mixture was partitioned between EtOAc 
and saturated aqueous potassium fluoride, stirred for 3 hours and filtered through Celite 
The EtOAc layer was washed 5 X 50 mL with water. 5 x 50 mL with brine, dried (Na2S04) 
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and concentrated. Flash chromatography on silica eluting with 3:1 hexane^tOAc provided 
die desired product 

Example -^SQ 

A mixture of the 2.isopropenyl aniline (56 mg, 0.2 mmol). tetrahydro-4H-pyran-4- 
5 one (160 mg, 1.6 mmol) and iodine (25 mg, 0.1 mmol) in 5 mL of toluene in an ACE 
sealed tube was heated at 80 *C for 1 hour, cooled and the mixture was partitioned between 
EtOAc and 10% aqueous Na2S2Q3. The EtOAc layer was washed with water, brine, dried 
^32504) and concoitrated. Flash chromatography on silica eludng with 3:2 hexane/EtOAc 
provided the desired coumarin as a bright yellow powder. This resulting coumarin was 
processed as in Example 2 to provide the desired compound. 
MS (DCWNH3) m/z 390 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 7.92 (d. IH), 7.07 (t. IH). 6.75 (d, IH), 6.70 (d. IH), 
6.52 (d. IH). 6.24 (s. IH). 5.87-5.73 (m. 2H), 5.71 (s. IH). 5.01 (dd, IH). 4.96 (dd, 
IH), 3.86 (s. 3H), 3.75-3.39 (m. 4H). 2.51-2.14 (m. 2H), 2.20 (s. 3H). 1.69-1.49 (m, 
4H); 

HRMS calcd m/z for C25H27NO3: 389.1991 (M)*. Found: 389.1974. 
Anal, calcd for C25H27NO3: C, 77.07; H, 6.99; N. 3.60. Found: C,76.92; H. 7.28; N, 
3.64. 

Examnlft IfiO 

2,S-dihvdro-10-methoxv-2.2-rsnimniexvni-5-flllvl.lH-rnhenmp vrannnA.flqiiinnlin>^ 
Example 357A was treated sequentially with isopropenyltribu^ltin and 
cyclohexanone as in the previous example to give the desired compoimd. 
MS (DCVNH3) m/z 388 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.95 (d. IH). 7.06 (t, IH). 6.74 (d. IH). 6.70 (d, IH). 
6.52 (d, IH), 6.05 (s, IH). 5.85-5.72 (m, 2H), 5.58 (s, IH). 5.02 (dd. IH). 4.97 (dd, 
IH). 3.86 (s. 3H). 2.42 (m, IH). 2.18 (s. 3H). 2.16 (m. IH). 1.56-1.25 (m. lOH); 
HRMS calcd m/z for C26H29NO2: 387.2198 (M)*. Found: 387.2196. 

Examplft -^fil 

2.5-dihvdro-10-methoxv-2.2-diethvl-4-methvl-S-fl]lvl-lH-rnhfin7opv ranon.4-f1quinoliiift 
Example 357A was treated sequentially with isopropenyltnbuiyltin and 3-paitanone 
as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 376 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.92 (d, IH), 7.05 (t. J=8 Hz. IH). 6.68 (d. IH). 6.59 
(d. IH). 6.51 (d. IH), 5.98 (s. IH). 5.86-5.77 (m. 2H). 5.27 (s. IH), 5.04-4.95 (m. 2H). 
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3.85 (s. 3H), 2.42 (m. IH). 2.21 (s. 3H). 2.15 (m, IH). 1.42-1.35 (m. 4H). 0.83 (t. 3H) 
0.82 (t, 3H); 

HRMS calcd m/z for C25H29NO2: 375.2198 (M )*. Found: 375.2191. 

Anal, calcd for C25H29NO2: C. 79.96; H. 7.78; N, 3.73. Found: C. 79.74; H. 7.89; N. 



Examplf. ^? 

2.S-dihY(irft-10-m6thnxv-? ? 3.4-tetramethvl.S.allvl.m.riTl^n ^ nnvn.«on ^nT»»»«^ 
Example 357A was treated sequentiaay with l-methyl-l-propenyltributyltin and 
acetone as in the previous example to give the desired compound 
MS (DCI/NH3) m/z 362 (M+H)+; 

»H hJMR (300 MHz, DMSO-de) 5 7.97 (d. IH), 7.07 (t. IH), 6.70 (d. IH). 6.62 (d, IH). 
6.53 (d. IH). 5.90 (s. IH), 5.76 (m. IH), 5.61 (dd, IH), 5.01-4.90 (m, 2H). 3.87 (s, 
3H), 2.47 (m. IH). 2.18 (m. IH). 2.04 (s. 3H). 1.76 (s. 3H). 1.13 (s. 3H), 1.09 (s, 3H); 
HRMS calcd m/z for C24H27NO2: 361.2042 (M*)*. Found: 361.2055. 

Example ^<S^ 

2 . 5-dihvdrO-IO-mffthoyY-? ?-dimethvl-4-ethv1-5-allvMR-n^ h enznnvrnnnn d.nq»tnnlin... 

Example 357A was treated sequentially with l-methylenepropyltributyltin and 
acetone as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 6 7.98 (d, IH). 7.07 (t. IH). 6.70 (dd, IH), 6.63 (d. 
IH). 6.53 (dd. IH). 6.12 (bs, IH), 5.78 (m, IH). 5.59 (dd, IH), 5.50 (bs. IH). 5.03- 
4.92 (m. 2H). 3.86 (s. 3H), 2.54-2.41 (m. 3H). 2.11 (m, IH). 1.20 (s. 3H). 1.10 (s. 
3H). 1.03 (t, 3H); 

HRMS calcd m/z for C24H27NO2: 361.2042 (M )*. Found: 361.2034. 

Examnlft -^fid 

2.^dihYdrO-10-mffrhOXY-??,3-trimPthv|.5-nllvl-lH.rnhPnr n nvranor^4-nq ninnlin^ 
Example 357A was treated sequentiaUy with (Z)-l-propenyltributyltin and acetone as 
in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 348 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 7.89 (d. IH). 7.04 (t. IH), 6.68 (d, IH). 6.52 (d, IH). 
6.47 (d, IH). 6.21 (s, IH). 5.96 (s. IH). 5.88 (m. IH). 5.43 (dd. IH), 5.03 (m. IH). 
4.96 (m. IH). 3.84 (s. 3H). 2.35 (m, IH). 2.08 (m. IH). 1.83 (s. 3H), 1.23 (s. 6H); 
HRMS calcd m/z for C23H25NO2: 347.1885 (M)*. Found: 347.1879. 
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Example ^fiS 

Z-^(hen?ylid6nYlV9-hvf1m7rv-l(Vmftrhnxv.?2.4.trim^rhvi. m .2.5-dihvrirn.v ig 
(DCWJHs) 412 (M+H)+; 

»H NMR (300 MHz. DMSO-dfi). 5 8.93 (s. 1 H). 8. 13 (d, 7=8.8 Hz. 1 H). 7.63 (d. 7=8.8 
Hz, 2 H), 7.32-7.15 (m. 3 H). 6.77 (d. 1 H). 6.69 (d. 1 H). 6.66 (d. 1 H). 6.52 (s. 1 H), 
5.46 (s. 1- H). 5.39 (s, 1 H), 3.65 (s, 3 H). 1.90 (s. 3 H). 1.20 (s. 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834. Found 41 1.1821. 

Example -^fifi 

Z-5-f2.5-diflimmhftnyYlidfnvl)-9-hvdmTv-in-mPthArv.7 ? ..4-trimethvi.i^.2,5-dihvHrn. 

rnhenznpyi^nftn 4-flqiiinnlinp. 

MS (DCI/NH3) m/e (M+H)+ 448. 

»H NMR (300 MHz, DMSO-dg) 5 9.06 (s. IH). 8.29 (d. J=9 Hz. IH). 7.96 (m. IH). 
7-24 (m. IH), 7.11 (m, IH). 6.86 (d. J=9 Hz. IH). 6.82 (d, J=9 Hz. IH). 6.78 (d, J=9 
Hz. IH). 6.72 (br s, IH). 5.75 (s. IH). 5.48 (s. IH). 3.75 (s. 3H). 1.99 (s. 3H). 1.26 (br 
s. 6H); 

AnaLcakd for C27H23N03F2:C, 72.47; H. 5.18; N. 3.13. Found; C. 72.21; H. 5.31- 
N. 3.09. 

Example 3<^7 

Z-5-f3-flunrohftn7Yliflfnvn-10-chlnrn-Q-hvdmvv.? 7 ^ trimethvl-7 S-dihyHm-IW- 

rnbenzonvranor:^.4-flqiiinr^t,Pff 
MS (DCI/NH3) ra/z 434 (M+H)+; 

'H NMR (300 MHz. DMSO) 5 9.86 (br s. 1 H). 8.40 (d. 7=8.5 Hz, 1 H). 7.61 (dt, 7=8.6. 
1.8 Hz. 1 H). 7.60-7.52 (m. 1 H), 7.46-7.38 (m, IH). 7.15-7.02 (m, 1 H). 7.09 (d. 7=8.4 
Hz, 1 H). 6.85 (d. 7=8.6 Hz. 1 H). 6.84 (s. 1 H). 6.78 (d. 7=8.6 Hz. 1 H). 5.68 (s. 1 H). 
5.48 (br s, 1 H). 1.97 (br s. 3 H). 1.16 (br s. 6 H); 

"C NMR (125 MHz. DMSO) 5 163.8. 160.6, 149.9, 149.2. 148.2, 146.4. 132.0. 130.3. 
128.1, 127.3. 126.2. 125.3. 124.5. 118.7, 117.7. 117.3. 116.1. 115.5. 114.6. 114.3. 
114.0, 113.7. 62.1. 29.8. 28.2. 21.2; 

HRMS (FAB) calcd m/z for C26H21CIFNO2; 433.1245 (M)+ Found: 433.1237. 

Z-lQ-Chl0nv9-hvdroxv-5-('2-nirnlinvlidenvn-7 7 , 4 .trimefhvl-? '^-dihvHm- 1 H. 
rnhenrnpvmn/>f'^,4-n^^]inf'|mf 

MS (DCI/NH3) m/z 417 (M+H)+; 
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•h NMR (300 MHz. DMSO) 5 9.79 (br s. 1 H). 8.51 (ddd. 7=5.9, 1.6. 1.0 Hz, 1 H), 
8.43 (d. 7=8.6 Hz. 1 H). 8.24 (dt. 7=7.8. 1.0 Hz. 1 H). 7.53 (td. 7=7.8. 1.7 Hz. 1 H)' 
7.22 (ddd. 7=7.7. 5.8. 1.2 Hz. 1 H). 7.00 (d. 7=8.5 Hz. 1 H). 6.88 (d. 7=8.6 Hz. 1 H)] 
6.81 (d. 7=8.5 Hz. 1 H). 6.63 (br s. 1 H). 5.71 (s. 1 H). 5.51 (br s. 1 H). 2.00 (br s 3 
5 H), 1.28(brs,6H); 

NMR (125 MHz. DMSO-dfi) S 153.5. 149.7. 146.4. 145.7. 136.5. 136.1. 132.7. 
128.7, 128.2. 123.0. 122.4. 121.5. 118.3. 117.7. 117.6. 116.5. 115.5. 114 8* 114 4 
114.1. 113.9, 49.5, 29.7, 28.1, 21.2; 

HRMS(FAB)calcdiii/zforC25H2iClN202: 416.1291 (M)+. Fbund: 4161288 

10 

Example Iffl 

Z•9-hvd^07{Y-lfVmetho^Y-5-f?-nicolinv^idffnvn■2■2■4-^rimPfhvl .2■S-ri;^1yf^^'-^ 

rnbenzonvninnn.4-nqninn1in>. 

MS (DCLWH3) m/z 413 (M+H)*; 
15 'h NMR (300 MHz. DMSO) 5 9.08 (br s, 1 H), 8.55 (ddd. 7=5.3. 1.4. 1.0 Hz, 1 H). 
8.32 (d, 7=8.6 Hz, 1 H). 8.30 (br t. 7=7.7 Hz. 1 H). 7.83 (td, 7=7.8. 1.4 Hz, 1 H). 7.21 
(ddd, 7=7.6, 5.3, 1.2 Hz. 1 H). 6.97 (d. 7=8.6 Hz, 1 H). 6.86 (d. 7=8.5 Hz. 1 H),*6.81 
(d. 7=8.6 Hz. 1 H). 6.73 (br s. 1 H). 5.80 (s. 1 H). 5.54 (br s. 1 H), 3.78 (s. 3 H) 2 03 
(brs.3H). 1.31 (brs. 6H); 
20 "C NMR (125 MHz, DMSO-de) 5 158.4. 149.1. 148.2, 146.6. 139.5. 136.0. 133.1, 
128.8. 125.7. 124.6. 122.9. 121.0. 119.4. 118.2, 117.3. 116.9. 115.8. 115.1, 114.7. 
114.0.111.5.73.3.50.2,29.9.28.1.22.3: 

HRMS (FAB) calcd m/z for C26H25N2O3: 413.1865 (M+H)+ Found: 413.1849. 
Anal, calcd for C26H24N2O3: C. 75.71; H. 5.86; N, 6.79. Found: C. 75.61; H 6 05 N 
25 6.75. ■ * ' 



Examnlft ^7n 

9-hYdro;tY- 1 0-mrrhny V-5-f3.S-difliinmnhenvnmPthY^' dene.7, S-rfihyHro.5-nht.nvl.9 ? 4- 
trimedlvl-lH.rnhftnrnpyranon.4-flqiiinn^,nfi 

30 IH NMR (300 MHz. DMSO-d6) 5 9.05 (s. If^. 8.24 (d. J=9 Hz. IH). 7.41 (m. 2H). 
7.07 (m. IH). 6.85 (d, J=8 Hz, IH). 6.80 (d, J=9 Hz, IH). 6.76 (d. J=9 Hz, IH). 6.70 
(br s. IH). 5.57 (s. IH). 5.46 (s. IH). 3.72 (s. 3H). 1.96 (s. 3H), 1.27 (br s. 6H); 12C 
NMR (75 MHz. DMSO-d6) 5 164.0 (d). 160.8 (d). 150.1. 146.2. 146.1, 144.6. 144.4. 
132.1. 128.8. 125.2. 125.0. 117.9. 117.8. 115.2. 115.0, 114.8, 112.1. 110.9. 110.8, 

35 110.5. 101.9. 101.6, 101.2. 29.3. 49.5, 21.1 (2xC); MS (DCIWH3) m/e (M+H)+ 448. 
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Example 171 

9-hvdroxv-10-methoxv-5-n4-Hin»nrnphenvnmethvlidene-2.5- dihvdrn-5-phftnvl.-?'?4- 
trimethvl- 1 H-f 1 )benzopyranof 3.4-nquinoline 
»H NMR (300 MHz, DMSO-dg) 5 9.03 (s. IH). 8.22 (d, J=9 Hz. IH). 7.79 (m. IH). 
7.52 (m. IH). 7.41 (m, IH). 6.86 (d. J=9 Hz. IH). 6.77 (d, J=9 Hz. IH), 6.74 (d, J=9 
Hz, IH), 6.68 (br s, IH). 5.53 (s, IH), 5.45 (s, IH), 3.33 (s, 3H), 1.95 (s, 3H), 1.27 (br 
s. 6H); MS (DCI/NH3) «/« (M+H)+ 448. FAB HRMS calculated for C27H23NO3F2. 

Example m 

(Z) 9-hvdrQXV- 10-methoxv-5.rr4-fluorophenvnmethvleneV2.2.4-trimeth vl- 1 H-2.S- 
dihvdm- f 1 lheny-npvranon.4-nqiiinn1inft 
»H NMR (300 MHz, DMSO-de) 5 9.01 (s. IH), 8.19 (d, 7=9 Hz, IH), 7.77 ( d, /=9 Hz, 
IH), 7.76 (d, J =9 Hz, IH). 7.22 (d, 7=9 Hz, IH), 7.18 (d. 7=9 Hz, IH), 6.84 (d. 7=8 
Hz. IH), 6.75 (d, 7=9 Hz, IH). 6.72 (d, 7=9 Hz, IH), 6.66 (s, IH), 5.53 (s, IH). 5.45 
(s, IH), 3.71 (s, 3H). 1.96 (s, 3H). 1.26 (s, 6H); 13C NMR (75 MHz, DMSO-d6) 5 
161.8, 159.4, 147.4. 146.0. 145.1. 144.4. 132.0. 131.4. 130.2. 130.1. 129.0, 126.2, 
125.0. 117.8. 115.4. 115.3. 115.2, 114.6, 114.5, 113.3, 111.0, 59.3, 59.2, 49.5, 21.0; . 
MS (DCI/NH3) m/z 430 (M+H)+; Anal, calcd for C27H24NO3F: C, 75.51; H, 5.63; N, 
3.26. Found: C. 75.64; H, 5.97; N. 3.03. 

Example 373 

rZ)-9-hvdrQXV-10-methoxv-5-fr2.3-difluf>rophenvnmethvleneV2.2.4-trimethvl.1H-2.5- 
dihvdro-fnhenzopvranor3.4-flquinoline 
IH NMR (300 MHz. DMSO-de) 5 9.09 (s. IH). 8.27 (d. 7=9 Hz. IH). 8.04 ( d. 7=9 Hz, 
IH), 7.33-7.20 (m, 2H). 6.87 (d. 7=9 Hz, IH). 6.82 (d, 7=9 Hz. IH). 6.76 (s. IH). 6.75 
(d, 7=9 Hz. IH). 5.75 (s. IH), 5.49 (s, IH), 3.73 (s, 3H), 1.99 (s, 3H), 1.26 (s, 6H); MS 
(DCI/NH3) m/z 448 (M+H)+; Anal, calcd for C27H23NO3F2: C, 72.47; H, 5.18; N, 3.13. 
Found: C, 72.17; H, 5.03; N, 2.95. 

Example 374 

Z-5-f3-fluorohenzvlidenvlV10-mRthoxv-9-hvd roxv-2.2.4-trimethvl-2'>-dihvdro-lH- 

rilbenzopyranor3.4-flquinoline 
IH NMR (300 MHz, DMSO-de) 5 9.04 (s, IH). 8.22 (d. IH), 7.62-7.37 (m, 3H), 7.10- 
7.02 (m, IH), 6.86 (d. IH), 6.78 (d, IH), 6.73 (d, IH), 6.70 (s. IH), 5.56 (s, IH), 5.46 
(s. IH), 3.72 (s. 3H), 1.96 (s, 3H), 1.27 (s. 3H). MS (DCI/NH3) m/z 430 (M+H)+; 
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Anal, calcd for C27H24NO3F. 0.25 H2O: C. 75.51; H, 5.63; N. 3.26. Found- C 74 84- 
H. 6.17: N,2.91. ' ■ • 

rg/-f5S . 3'RV9-hYdrr)7fY-^-ri-mfithoxvmPthvi-^^inh yn-in-m.th».y-? 7 ^. frimr^h yl 

2.5-dihvdm-1 H-rnhenTnpvrann p.4-nqninnli.^f> 

MS (DCI/NH3) m/z 452 (M + H)+; 
H NMR (300 MHz. DMSO) 5 8.02 (d. J = 8.6 Hz. 1 H). 6.93 (app s. 2 H). 6.68 (d. J = 
8 J Hz, 1 H). 6.48 (br s. 1 H), 5.52 (d. J = 10.3 Hz. 1 H). 5.42 (br s. 1 H). 5.10 (br s 1 
H). 4.46 (t, y = 5.5 Hz. 1 H). 3.81 (s, 3 H). 3.65 (br d. 7 = 5.5 Hz, 2 H). 2.26-2 16 (m 1 
H). 2.08 (br s. 3 H). 1.95-1.88 (m. 2 H). 1.77-1.62 (m. 2 H). 1.57-1.44 (m. 1 H) 1 37- 
1.28 (m, 1 H). 1.30 (s. 3 H), 1.11 (s, 3 H): 

"C NMR (125 MHz. DMSO) 5 150.4. 146.0. 144.9. 140.7, 133.9. 132 7 127 9 127 0 
124.3, 119.8. 117.7. 116.7. 115.7. 115.4. 112.5. 110.7. 75.9. 65.5. 56.4. 49.6. 366' 
15 29.7. 27.9. 25.9, 25.0. 24.4. 20.3; 

HRMS (FAB) calcd m/z for C27H30CINO3: 451.1915 (M)+. Found: 451.1922. 

Example 17fi 

S>-hYdroxY-10-m(^hoyY-5-ethvl-2.7 4-trimpthvi-2s.H{hyHrT^ - iH-rnh.n.»Pvr n^ 

floninnlinft 

IH NMR (200 MHz, DMSO-d6) 5 8.70 (s. IH), 7.90 (d, J=8 Hz, IH). 6.61 (m. 2H). 
6.51 (d. J=8 Hz, IH), 6.16 (br s, IH). 5.52-5.40 (m, 2H), 2.62 (s. 2H), 2.09 (s, 2H) 
1.79-1.58 (m. IH). 1.52-1.27 (m, IH). 1.17 (s, 2H), 1.15 (s, 2H), 0.89 (t, J=7 Hz, 2H)- 
12c NMR (75 MHz. DMSO-d6) 5 145.8. 145.0. 142.9, 142.0, 122.5. 122 4 127 6 
25 126.4. 118.0. 116.4. 116.1. 114.2. 112.5. 112.2, 75.1. 59.2. 49.7, 29.2. 28.8. 25.5. 
22.8, 10.4; MS (DCI/NH3) m/e (M+H)+ 252; Anal, calcd for C22H25N02.1/2H20- C 
72.94; H. 7.24; N. 2.92. Found: C. 72.78; H. 7.40; N. 2.74. 

Example Vp 

f^y-)2.5-(^ihYf1^(^9-cvanomethoxv-lO-mef^nvv-7 2.4-frin,prhyi.<r - n]]y] _ ^ff . 

^ rnbenzonvrannr-^.4-nqii;nr^lfnft 

IH NMR (200 MHz. DMSO-d6) 5 7.92 (d. IH). 6.95 (d. IH). 6.66 (d, IH), 6.62 (d. 
IH), 6.26 (d, IH), 5.86 (m, 2H), 5.45 (s. IH) 5.12 (s, 2H). 5.00 (m. 2H), 2.69 (s 2H) 
2.42 (m. IH). 2.26 (m. IH). 2.17 (s. 2H). 1.18 (s. 2H). 1.17 (s. 2H). 
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ExamplB 378 

2 . 5-d i hYdrn-9-(4-N , N-di6thvlamino-4-oxo-h..rannvinvv v in-m«fh«^.?2.4-trim^,^^ ^ 
prot?envlV1H-rnhenzonvrnnnn4-nT.in^]jp ^. 
IH NMR (400 MHz. DMSO-d6) 5 7.78 (d. J=8.5. IH). 6.76 (d. J=8.9, IH). 6.60- 
6.55 (m. 2H), 6.18 (d. J=1.7. IH), 5.80-5.70 (m. 2H). 5.28 (s. IH). 4.98-4.90 (m 2H) 
2.55 (s. 2H). 2.28-2.17 (m. 4H). 2.77-2.69 (m. 2H). 2.68-2.57 (m, 2H). 2.29 (m. *1H) * 
2.19 (m. IH), 2.10 (s. 2H). 1.11 (s. 2H). 1.10 (s. 2H). 1.06 (t. J=7.2. 2H). 0.95 (t, 
J=7.2. 2H); 13C NMR (100 MHz. DMSO-d6) 5 171.5. 169.5. 148.2, 148.0. 146.2. 
128.5. 124.1. 122.5, 122.1. 127.2. 126.2, 120.8, 118.2, 117.2. 116.2, 115.0. 112.8, 
112.5. 72.6, 60.0. 49.8, 41.1, 26.6. 29.2, 29.0, 27.4, 22.8, 14.0, 12.1; MS (ESI/NTO) 
m/e 519(M+H)+. 541(M+Na)+; Anal. Calcd for C31H38N2O5: C 71.79, H 7.28. N 5 40 
Found: C 71.50. H 7.28, N 5.28. 

Examplft -^70 

2 . 5-dihYdlTh9-f4-N-ninfiridino-4-OTn-h»tannvlnvvVl n-mi-rhn^.? ? 4-frim^thy|-S-f7 - 
Propenvn- T H-r l Ihenzonvrannn 4-f|T.ii^^|infl 
IH NMR (200 MHz. DMSO-d6) 5 7.78 (d, J=8.4, IH). 6.76 (d. J=8.8. IH). 6.61- 
6.55 (m. 2H), 6.17 (d, J=1.5, IH). 5.82-5.68 (m, 2H). 5.28 (s. IH). 4.99-4.89 (m. 2H). 
2.55 (s. 2H), 2.27 (m. 4H), 2.74 (m, 2H). 2.61 (ra, 2H), 2.41 (m. IH). 2.18 (m, IH). 
2.10 (s. 2H). 1.51-1.16 (m. 6H). 1.1 1 (s. 2H). 1.10 (s. 2H); 13C NMR (75 MHz 
20 DMSO-d6) 5 171.7. 168.9. 148.5. 148.2. 146.5. 128.7. 124.2, 122.8. 122.2rl27.5, 
126.5, 121.0. 118.4. 117.5. 116.4. 115.2. 114.0. 112.8. 72.8. 60.2. 50.0. 45.9. 42.4. 
26.8. 29.5, 29.2, 27.7, 26.1, 25.5, 24.2, 24.1; MS (ESI/NH3) m/e 521(M+H)+, 
552(M+Na)+; AnaL Calcd for C32H38N2O5: C 72.42, H 7.22, N 5.28. Found: C 72 16 
H 7.26. N 5.09. " ' 



15 



25 



30 



Example 

2.5-d>hYt?ro-9-f4-N-morpholipr>-4-oxo-hutanovioxvVin-mPthnv v .2.2.4-trim^thvi-s-f? - 

prppenYlV1H-rnhen7onvrannR4-f)q,,jnf> fi n r 
IH NMR (400 MHz, DMSO-d6) S 7.78 (d, J=8.9. IH), 6.77 (d, J=8.5. IH). 
6.60-6.55 (m, 2H). 6.18 (s. IH). 5.80-5.70 (m. 2H). 5.28 (s. IH). 4.98-4.90 (m. 2H) 
2.55 (s. 2H). 2.52-2.42 (m. 4H). 2.40 (ra, 4H). 2.76 (m. 2H). 2.65 (m, 2H), 2.40 (m, 
IH). 2.20 (m. IH). 2.10 (s. 2H). 1.11 (s. 2H). 1.10 (s. 2H); 13C NMR (100 MHz 
DMSO-d6) 5 171.4, 169.4, 148.2. 148.0. 146.2. 128.5. 124.1. 122.5. 122.1. 127.2. 
126.2. 120.8. 118.2, 117.2. 116.2, 115.0, 112.8, 112.6, 72.6. 66.1. 60.0. 49.8. 45 1. 
41.6. 26.6, 29.2, 29.0, 28.8, 27.2, 22.8; MS (ESIWH3) m/e 522(M+H)+. 555(M+Na)+; 
35 Anal. Calcd for C31H36N2O6: C 69.90. H 6.81, N 5.26. Found: C 69.61, H 6 84 N 
5.04. ' ' 
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Exampl.^ 

2 . ^dihYdn>-9-f4-N . N-(1imfrhyhrTiino 1-OAo-hntf,novlnrv> tn.n,..K»..,_o ^ ^ ^-^ ^tf, , ^ 
f3 . 4 . .?-rriflnomnhenvn-m-rnhpnrnnvr.no p^- n ni iin n li nr 

670. ^"^;^^^°^SO.d.)57.90(d.J=8.5. IH). 7.07-7.02 2H), 6.8(. 
6.70 (m. 2H). 6.62 (d. J=8.9. IH). 6.44 (s. IH). 5.42 (d, J=1.2. IH). 2.54 (s 2H) 2 97 
(s. 2H). 2.82 is, 2H). 2.76-2.72 (™, 2H). 2.67-2.64 (m. 2H). 1.84 ( 21^ 1 25^ ' 2W 
1.15 (s. 2H); .3C NMR (100 MHz, DMSO-d.) 6 171.4. 170.4. 150.1 (d'^Jzis) 1^ f * 
147.9. 146.4. 128.7. 128.2 (dd. J=251. 49), 126.5. 122.2. 128.2. 127.1. 126 5* 121 o' 
118.5. 117.9. 116.1. 114.8. 112.0. 112.8. 112.6. 72.7. 59.7. 49.9. 26.5. 24 9 297 
28.9. 28.6. 27.6. 22.2; MS (ESI/NH3) m/e 581(M.HK 602(M.Na).; Anal, cllcd for' 
C32H3iF3N205:C 66.20, H 5.28. N 4.82. Found: C 66.17. H 5.46. N 4.65. 

Example. -^^2 

2^-dihYrirn-9-hydmY-in-mrfh0TY.72.4-trim«.rhvl-S-n.s.din.^^^^ ^ 

rilbenzonvranon 4.f]fj,,jn^|jn,. 
IH NMR (300 MHz. DMSO-d^) 5 8.81 (s. IH). 7.95 (d. J = 8 Hz. IH). 7.10-7 03 (m 
IH). 6.78 (d. 7 = 9 Hz, 2H). 6.63 (dd. 7 = 9. 9 Hz. 2H), 6.41 (d. 7 = 9 Hz, IH) 6 22'(s 
IH). 5.91 (dd. J = 10. 10 Hz. IH). 5.40 (s, IH). 3.69 (s. 3H). 3.06-2.98 ^n.. IH) ^9^' 
2.84 (m, IH). 2.19 (s. 3H). 1.15 (s. 3H). 1.12 (s. 3H); 13c NMR (75 MHz. DMsi-d^S 
163.8. 163.6. 160.6. 160.4. 145.9. 145.2. 144.1. 142.6. 142.4. 142 3 133 4 131 7 
127.4. 126.5. 117.8. 116.5. 116.2. 114.5. 113.9. 112.3. 112.2. 111.9.' 102 l' 101 7' 
101.4 73.5. 59.5. 49.7, 29.1. 29.0. 24.1; HRMS calc'd for Q.H^OsF.N: rn)e ' ' 
449.1803. found 449.1801; Analysis calc'd for C27H2SO3F2N O.O5H2O: C. 70 73- H 
5.72; N. 3.05; found: C, 70.52; H, 5.79; N, 2.91. ' * 

Examplft -^^-^ 



flquinnlir^p. 

IH NMR59.51 (s, IH). 7.95 (d. IH. J=8.5Hz). 7.40 (dd. IH. J=5.1Hz. J=1.4Hz). 6 82 
(m. 2H), 6.71 (m. 2H). 6.61 (s. 2H). 6.26 (m. IH). 5.40 (ra, IH). 1.92 (d 2H 

,n ^'^"^ ^-^^ ""^ ^P^^" (ESI) m/z: 410 (M + li; Caicd for 

30 C22H2GCiN02S: 409.0902. Found: 409.0902. 

Examnlft ^Rd 

2.5-dihYdro-9-hvdroxy-)n-mpfhoxv-2.^4-tr;m^th v i.5^vHop.„tY] - }ff _ 

ri1ben70nvrnnnr^4-f)q^,j.ip|,nr 
IH NMR (300 MHz. DMSO-de) 5 8.70 (s. IH). 7.99 (d. 7 = 8 Hz. IH), 6 63 (d 7 = 9 

5 ts'rf/' "In^ ^ ' ^ = ' ^-2^ ^' ^">' ^.'^^ ibr s. IH), 

5.35 (d. 7 = 10 Hz, IH), 3.65 (s, 3H), 2.15 (s. 3H), 2.11 - 1.97 (m. IH), 1.62 - 1 43 (m 
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4H), 1.41 - 1.26 (m. 2H). 1.30 (s. 3H). 1.21 - 1.06 (m. 2H). 1.02 (s. 3H); MS 
(DCI/NH3) (M+H)* 392. 

Example "^RS 

2.5sl i hYdro-9-hYdmxY-10-mPfhoxv.r2.4-trime»hvi-<;. r r2-fl..omph^n^|Werhvn.iff . 
^ fllben7nnvranor^4-nqiiinAHm. 
MS (DCI/NH3) m/z 418 (M+H)+. 

Examplft '^S^ . 

2 . 5-dihYrir(V9-hY<1rOXYmrThYl-IO-mrrhnTv-r2.4-rrin,.rhvl.^,l M ^ 

flouinnlinft 

10 MS (DC3/NH3) m/z 378 (M+H)+; 

•h NMR (500 MHz. DMSO) 5 7.93 (d. J = 8.2 Hz. 1 H). 7.16 (d. / = 8.3 Hz, 1 H). 6.67 
(d. 7= 8.1 Hz, 1 H). 6.63 (d. / = 8.3 Hz. 1 H). 6.27 (br s. 1 H). 5.87-5.75 (m. 2 H) 
5.44 (br s. 1 H). 5.03 (br d. / = 10.3 Hz. 1 H). 4.98 (br d. / = 15.1 Hz. 1 H). 4.97-4.93 
(m, 1 H). 4.57-4.48 (m. 2 H), 3.59 (s. 3 H). 2.55-2.46 (m. 1 H), 2.30-2.22 (in 1 H) 

15 2.19(s. 3H). 1.19(s. 3H), 1.16(s.3H); 

"C NMR (125 MHz, DMSO) 5 154.0, 150.2. 145.9. 134.2. 133.4. 132.1. 128.9. 127.4. 
126.6. 125.9. 117.2. 116.8. 116.3. 115.6. 113.9. 112.6. 73.6. 60.0. 58.1. 49 8 364 ' 
29.4, 28.9. 23.9; 

HRMS (FAB) calcd m/z for C24H27NO3: 377.1991 (M)+. Found: 377.1985. 
20 Example 

2 . 5-dihY(1rf>-9-hvdroxv-in-in>^thnxv.? 7 4-Trirr:TtiYl -, ? -n-pftnt,.nyiV lff- 

fnben7onvninor3.4-nqinnoliqf. 
»H NMR (300 MHz. DMSO-dg) 5 8.67 (s, IH). 7.88 (d. 7= 9 Hz. IH). 6.59 (d. /= 9 
Hz, 2H). 6.48 (d. 7 = 8 Hz. IH). 6.14 (s. IH). 5.73-5.65 (m. IH). 5.61-5.57 (m. IH). 

25 5.43 (s, IH), 4.94-4.86 (m. 2H). 3.63 (s. 3H). 2.15 (s. 3H). 1.99-1.93 (m. 2H). 1.73- 
1.69 (m. IH). 1.45-1.41 (m. 3H). 1.16 (s. 6H): NMR (75 MHz. DMSO-de) 5 145.7. 
144.9, 143.9. 143.0. 138.4. 133.4. 133.3. 127.5. 126.4. 117.9. 116.2. 116.1. 114.7. 
114.2. 113.4. 112.1. 73.5. 59.3. 49.7. 32.5. 31.7. 29.1. 28.9. 24.6. 23.8: Ms'calc'd for 
C2SH29O3N: m/e 391.2147. found 391.2153; Analysis calc'd for C25H29O3N 0 50 HzO- 

30 C. 74.97; H. 7.55; N. 3.50; found: C, 75.20; H. 7.45; N. 3.49. 

Example ^RS 

2.5-clihY(1ro-9-meth Ylcnrboxvlate - in - m ethoxv.2.2 4-trimethvi-^-a ]lYi- ]H - 
rnbenzonvmnor^ 4-fl9ninnlinf. 
MS (DCI/NH3) m/z 406 (M+H)+; 
35 'H NMR (125 MHz. DMSO) 5 7.92 (d. 7 = 8.1 Hz. 1 H). 6.48 (d. 7 = 8.3 Hz. 1 H). 6.75 
(d. 7 = 8.2 Hz. 1 H). 6.65 (d. 7 = 8.2 Hz. 1 H). 6.33 (br s. 1 H). 5.90-5.75 (m. 2 H). 
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5.46 (br s. 1 H). 5.04 (dd. J = 10.5. 1.0 Hz. 1 H). 4.98 (dd. J = 15.4. 1.0 Hz, 1 H) 3 82 
(s. 3 H). 3.67 (s. 3 H). 2.54-2.42 (m. 1 H). 2.38-2.27 (m. I H). 2.18 (s. 3 H) 1 19 (s 3 
H), 1.16 (s. 3 H); ^ ^ ^ 

"C NMR (300 MHz. DMSO) 6 166.1. 156.5. 154.6, 146.3. 133.9, 133.5. 131 9 129 0 

^t^:^:^.^' "^-^^ 

HRMS(FAB)calcdin/zforC23H27N04: 405.1940 (M)+. Found: 405.1939. 

Examplft ^^Q 

2 . 5-dihYri^^9-hYdmTV-10mpth^TY-2 ■ ^,4-trimethv1.5.^llenvl-m■rnK.^,^ P^ ^ 

flquinnlinff 

»H NMR (300 MHz. DMSO-dg) 5 8.67 (s. IH). 7.93 (d. 7 = 9 Hz. IH). 6.57 (dd 7 = 10 
9 Hz. 2H). 6.48 (d. 7 = 9 Hz. IH). 6.15-6.12 (m. 2H). 5.41 (s. IH). 5.31 (q. 7= 12 Hz.' 
IH) 4.72-4.69 (m. IH). 4.59-4.49 (m. IH). 3.58 (s. 3H). 2.14 (s. 3H). 1.23 (s. 3H) 
1.10 (s. 3H); MS calc'd for C^aHaaCbN: m/e 361.1678. found 361.1671; Analysis calc'd 
or C23H23O3N0.5H2O: C 74.58; H. 6.53; N. 3.78; found: C. 74.98; a l56;N. 

Examplft ^Op 

f-) fg.S . VS) ? 5-dihYflm 10 merhoxv? ? 4-trimeri,vi.^-..v^i ^r^ p ,,„.^.,n.iH - 

f 1 1ben7onvranon.4-fiq»ino}inft 
IH NMR (300 MHz. DMSO-dfi) 6 8.05 (d. 7 = 9 Hz. IH). 7.09 (t, 7 = 8 Hz. IH) 6 72 

7 ' 6^. H"';^"^;tn!i'' ' ' 5-77 (dd. 

r ,i f J^' = '-^^ 5-^^ = 6. 2 Hz, IH). 3.87 

(s. 3H). 2.90 (m. IH). 2.43-2.15 (m. 2H). 2.09 (s. 3H). 1.97-1.70 (m 2H) 1 31 (s 
3H). 1.09 (s. 3H); 13c NMR (75 MHz. DMSO-dfi) 5 156.2. I5I.4! M5 2!'l33 7 132 5 
131.6 130.0. 128.1. 127.2. 127.1. 117.0. 116.4. 113.4. 113.1. 110.0. 105.3. 75^9. " * 
55.6. 49.5. 48.6. 31.6, 29.7. 27.3, 27.2. 24.2; 

(DCIWH3) m/z 374 (M+H)+; MS (FAB HRMS) calc'd for C25H27NO2: m/e 373 2042 
found: 373.2047. 

Examplft ^01 

f-) f5S . r , S) ? 5-fiihY(1rP 10 methoxv-? ? 4-rrime,hvi.s-r.Y ^ ^^h rTr n ^ y P IM 
IH NMR (300 MHz. DMSO-dfi) 6 8.03 (d. 7 = 9 Hz. IH). 7.07 (t. 7 = 8 Hz. IH). 6 68 

. It Z ^' '"^ 2-2^ ^H). 2.10 (s. 

3H). 95-1.80 (m. 2H), 1.72-1.50 (m, 2H). 1.38-1.10 (m. 2H). 1.28 (s. 3H) 1 05 (s 
3H); 13c NMR (75 MHz, DMSO-d6) 5 156.2. 151.0. 145.0. 133.7, iL 129 1 128 1 
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127.1. 126.1. 117.9. 116.5, 113.5. 113.1. 110.1. 105.4, 75.3. 55.6. 495 368 297 
27.3. 25.5. 24.6. 24.3. 20.0; MS (DCI/NH3) nUz 388 (M-hH)^-; MS (FAB llRMS) caL''d 
for C26H29NO2: m/e 387.2198. found: 387.2204. 
[aJ^D = -138» (c 0.1 14. CHCI3). 

Example -^07 

(-) fSS . ? ^-dihY(lro-lft-mrthnxY-2.2 4-triinPfhvi-5-rrvoi»K,^^n .^ ^. p 

rilbenzonvranon 4.f|q„fnn|fnr 
IH NMR (300 MHz. DMSO-de) 6 8.05 (d. / = 9 He, 1H), 7.06 (t. 7 = 8 Hz. IH) 6 67 
(d. 7 = 8 Hz. IH). 6.64 (d. 7 = 9 Hz, IH). 6.59 (d. 7 = 8 Hz. IH). 6. 19 (s. IH) 5 82 (m 
IH). 5.72 (m. IH), 5.41 (s. IH). 5.40 (d. 7 = 10 Hz. IH). 3.87 (s. 3H). 2.29 (m IH) ' 
2.13 (s. 3H). 1 95-1.80 (m. 2H). 1.72-1.50 (m. 2H). 1.38-1.10 (m. 2H) 1 30 (s 3m' 
1.02 (s. 3H); 13c NMR (75 MHz. DMSO-d6) 6 156.3. 151.4. 145.0. 133 8 m 0 
128.3. 127.9. 127.5. 127.1, 126.9, 118.5, 116.4, 113.4. 113.0. 110.2. 1053 76 i 
55.6. 49.4, 37.1. 29.6. 26.8. 24.7. 23.6. 21.2; ; MS (DCIWH3) m/z 388 (M+fi)+- )•' MS 

(Fi^ HRMS) calc'd for C26H29NO2: m/e 387.2198. found: 387.2206 
[a] D = -147° (c 0.080. CHCI3). 

Example 393 

nibenzonvrannn 4-fTqn,nolinft 
IH NMR (300 MHz. DMSO-d6) 5 8.07 (d. 7= 9 Hz. IH). 7.08 (t. 7 = 8 Hz. IH) 6 70 
(d. 7 = 8 Hz. IH). 6.66 (d. 7 = 9 Hz, IH), 6.61 (d, 7 = 8 Hz. IH). 6.22 (s. IH). 5 82- 

f J? l".;""^' = '-^^ ^ = ^° «^ ^">' 3-88 (s. 3H). 2.92 (m. 

'-'^ 2H), 1.33 (s, 3H), 1.05 

(s. 3H): 13c NMR (75 MHz. DMSO-dfi) 5 156.3. 151.8, 145.1, 133.8, 132 0 131 8 

i^'^if !; "3.3, 112.9, 109.9. 105.2.* 105.a 
76.3, 49.3. 48.4. 32.4. 31.6. 26.7. 24.6. 23.9. 23.6; MS (DCI/NH3) m/z 374 (M+H)+- 
MS (FAB HRMS) calc'd for C25H27NO2: m/e 373.2042. found: 373.2049. 

Examplfi 

2 . 5-dihYriro-9-hYdro^Y-10-mcThoyv-?2.4-trim.fhvi.<;- n m.p^nr>.nYn - |H . 
fnbenzonvninon.4-nq..iq,^|jn» 
»H NMR (300 MHz. DMSO-dg) 5 8.71 (s. IH). 7.92 (d. 7 = 8 Hz. 1 H) 6 62 (d 7 = 9 
Hz. IH). 6.60 (d. 7 = 9 Hz. IH). 6.47 (d. 7 = 9 Hz. IH). 6.18 (br s, IH), 5.63 (dd, 7 = 4 
9 Hz. IH). 5.43 (br s. IH). 5.36 (m. 2H). 3.64 (s. 3H). 2.44 - 2.33 (m. IH). 2 33 - 2 19* 
(m. IH). 2.15 (s, 3H), 1.70 (m, 2H), 1.16 (s. 6H). 0.75 (t. 7= 8 Hz. 3H)- MS 
35 (DCI/NH3) (M+H)* 392. 
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Examplt^ ^OS 

2 . S-< i ihYdrf>-9-hvrimxv-lO-mrthoyv.2.24-trimp.hy u s.r^.an^,nvYph«nviwm. 

rnhenmpymnnn ^-Pquinnlin.* 

MS (DCI/NH3) m/z 458(M+H)+; 
IH NMR (400 MHz. DMSO-d6) 8.62(S. IH). 7.92(d, IH). 7.27(t, IH). 7.12(d. IH). 
6.94(dd. IH). 6.82(s. IH), 6.72(d. IH). 6.67(s. IH). 6.44(d. IH). 6.27(d. IH). 6.20(s. 
IH), 5.29(s. IH). 2.55(s. 2H). 2.18(s. 2H). 1.8 l(s. 2H), 1.25(s, 2H). 1.12(s. 2H). 

Examplfi 

l O-d i flunrnmethoTpr- Vrr3-ffnethvlthin>fnpfho«viph^nvn.? ? 4-trin,^thvi.i H- 2 j>-HihvH»w 

rnhenznpvrannp 4-nquinnlint. 

MS (DCI/NH3) 496 (M+H)+; 

IH NMR (200 MHz. DMSO-d6). 5 7.80 (d. J=8.5 Hz. 1 H). 7.21 (t, JH-F= 56 Hz. 1 H). 
7-20-7.12 (m. 2 H). 6.99 (t, IH). 6.82-6.68 (m, 7 H). 6.29 (d. J=l.l Hz, 1 H), 5.'40 (s.' 
1 H). 5.14 (s, 2 H). 2.08 (s. 2 H). 1.85 (s. 2 H). 1.22 (s. 2 H). 1.16 (s. 2 H); ' 
HRMS calcd for C28H27NO2F2S is 495.1680. Found 495.1682. 

Examplft Vr? 

2.5-dthvdro-7-hromo-9-hvrimTv- 1 rurhinm.? 2.4.trim«.thvi.s-aiivi.i h. 

rnhenznpvrannn 4-flquinolinft 
MS (DCI/NH3) m/z 448 (M+H)+; 

'h NMR (300 MHz. DMSO) 5 10.03 (s, 1 H). 7.90 (d. 7= 8.5 Hz. 1 H). 7.00 (app s. 2 
H). 6.63 (d. 7 = 8.4 Hz. 1 H). 6.43 (br s. 1 H). 5.92-5.77 (m, 2 H). 5.47 (br s, 1 H), 
5.11^.97 (m, 1 H). 2.44-2.26 (m, 2 H). 2.19 (s. 3 H), 1.22 (s. 3 H). 1.18 (s, 3 H); ' 

C NMR (125 MHz. DMSO-dg) 5 156.7. 150.2, 148.6. 144.0. 139.1, 136.3. 135.5. 
130.8. 129.2, 124.4, 117.6, 115.9. 115.2, 114.0. 111.6, 75.9. 51.6. 48.3. 35.5. 29.8, 
27.9. 24.0; 

HRMS (FAB) calcd m/z for C22H2,''BrCIN02: 445.0444 (M)+. Found: 445.0436. 
HRMS (FAB) calcd m/z for C22H2,"BK:1N02: 447.0424 (M)+. Found: 447.0413. 
Anal. Calcd for C22H2,BrClN02: C, 59.15; H. 4.74; N. 3.14. Found: C, 59.31; H, 4 85- 
N, 3.22. 

Example 

2 . 5-dihvdro-9-hY(1ro?rY-tO-methoxv-? ?4.trimethvi.s-n-hv d mxvnh.nvn.m. 

rnbenzonvmnnn 4.f|qi.i>^p|jnff 
MS (DCI/NH3) m/z 416(M+H)+; 

IH NMR (400 MHz. DMSO-d6) 9.22(s, IH). 8.56(s. IH), 7.92(d. IH), 6.98(t. IH), 
6.71(d. IH). 6.64(d. IH), 6.58(m, 2H), 6.54(dd, IH), 6.44(d. IH), 6.22(d, IH), 6.'22(s, 
IH), 5.27(s, IH), 2.56(s, 2H), 1.82(s, 2H). 1.24(s, 2H), 1.12(s, 2H). 
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Kxample ^99 

2.5-dihvdro-9-methv1thinmftthnxv- 1 n-methoxv-2.2.4-trimethvl-S-n. 
fmethvlthio>methnxyphenvl V 1 H-f 1 1henzopvranor3.4-flqtiinnlinft 
MS (DCI/NH3) m/z 526(M+H)-i- 
5 IH NMR (400 MHz. DMSO-d6) 7.94(d. IH), 7.14(t. IH), 6.82-6.70(m, 6H). 6.50(d, 
IH). 6.24(s. IH). 5.29(s. IH). 5.16(s. 2H). 5.14(s. 2H). 2.61(s. 2H). 2.14(s. 2H). 
2.08(s. 2H). 1.82(s, 2H). 1.24(s. 2H). 1.16(s. 2H). 

Example 4<X? 

•? S-HihvHm-9-hvt1mxv. 1 0-methnxv.2.2.4-trimfithvl-'S-r:^-f methvlthiomethnxv^phftnvl V 1 H- 
10 rnhenyopvrannn 4-nquinoline 

MS (DCWNH3) m/z 476(M+H)+; 

IH NMR (400 MHz. DMSO-d6) 8.58(s, IH). 7.92(d. IH). 7.12(t, IH). 6.82-6.6.7 l(ni. 
4H). 6.62(s. IH). 6.42(d. IH). 6.26(d. IH). 6.25(s, IH). 5.28(s. IH). 5.12(s. 2H). 
2.55(s, 2H), 2.07(s. 2H), 1.84(s. 2H). 1.22(s, 2H). 1.15(s. 2H). 
15 Example 401 

0.hvdmxv- 1 0-chlnro-S-r phftnvlmethvlene,'>-2.2.4-trimethvl- 1 H-2-5.dihvdm- 
rnhenznpvrannn.4-nquinQline 
IH NMR 5 9.48 (s, IH). 7.98 (m, IH), 7.42 (m. IH), 7.22 (m. 5H). 7.00 (m, IH). 6.71 
(m, IH). 6.52 (m. IH). 6.42 (m. IH). 5.47 (m. 0.5H). 5.12 (m. 0.5H). 1.96 (s. 2H). 
20 1.02 (s, 2H). 0.85 (s. 2H); mass plectrum (DO) m/z: 416 (M + 1); Calcd for 
C26H22CINO2: 415.1229. Found: 415.1229. 

Example 402 

2.S.dihvdro-9-hvdrnxv- 1 0-methnx v-2.2.4-trimethvl-5-f r2-NN- 
diinethvlcarhamovloxvlphenvn- 1 H-F 1 lbenzoDvranor3.4-flauinoline 
25 MS (DCI/NH3) 504(M+NH4)+, 487(M+H)+; 

IH NMR (400 MHz, DMSO-d6) 8.59(s, IH), 7.92(d. IH). 7.22(1, IH). 7.09(d, IH), 
6.91(dd, IH), 6.8 Kt. IH), 6.72(d. IH). 6.66(d. IH), 6.44(d, IH), 6.24(d, IH), 6.27(s, 
IH), 5.28(s, IH). 2.55(s, 2H), 2.949s. 2H). 2.82(s, 2H), 1.81(s. IH), 1.24(s, 2H), 
1.12(s, 2H). 

30 Example 403 

2.5-dihvdro-9-N.N-dimethv lcnrhamnvloxv-10-methoxv-2.2.4-trimftthvl-5-fr2-N.N- 
dimethvlcarhamoyloxylphenyn-lH-fnhenzopvranor3.4-f)quinoline 
MS (DCI/NH3) 575(M+MH4)+: IH NMR (400 MHz, DMSO-d6) 7.90(d, IH), 7.25(t, 
IH), 7.11(d, IH), 6.95(dd. IH), 6.85(s, IH). 6.79(s, IH), 6.75(d, IH), 6.7 l(d, IH), 
35 6.52(d, IH). 6.49(s, IH), 5.41 (s. IH). 2.52(s. 2H), 2.02(s, 2H). 2.94(s, 2H), 2.89(s. 
2H), 2.85(s. 2H). 1.84(s. 2H), 1.25(s. 2H). 1.15(s, 2H). 
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Rxamplft 4nA 

2.5-dihvdro-9-hvdroxv-l 0-chlnrn-2.2.4.trimethvl.S-«rhvl-1 H-ri Ibftnyn pyrannr-^ 4- 

flgninQling 

»H NMR (300 MHz. DMSO-de) 5 9.59 (s. IH). 7.91 (d. 7 = 8 Hz. IH). 6.75 (s. 2H), 
6.62 (d, 7 = 8 Hz, IH). 6.29 (d, 7 = 2 Hz. IH). 5.46 (m. 2H). 2.14 (s, 3H). 1.57 (m. 
2H). 1.19 (s. 3H), 1.15 (s, 3H). 0.89 (t, 7 = 7 Hz. 3H); Hi Res MS (APCI) m/« calc'd for 
C2iH22N02a: 355.1339, found 355.1353. 

Example 4n«> 

2.5-dihvdro-9-hvdroxv-10-chlorn-2.2.4-trimethvl-S-iwprnpvl-m-rniv-nTnpvrannn 

flquinoline 

IH NMR (300 MHz, DMSO-dg) 5 9.57 (s, IH), 8.02 (d, 7 = 8 Hz, IH). 6.76 (s, 2H), 
6.65 (d. 7 = 9 Hz. IH), 6.45 (s. IH). 5.45 (s. IH), 5.32 (d. 7 = 9 Hz. IH). 2.17 (s. 3H), 
1.70 (m, IH), 1.30 (s, 3H). 1.02 (s, 3H). 0.92 (d, 7 = 6 Hz, 3H). 0.67 (d, 7 = 6 Hz. 3H); 
HRMS(APCI) m/e calc'd for C22H24N02a: 369.1496, found 369.1492. 

Example 406 

9-hvdroxv-10-methoxv-5-rnhp.nvlmethvleneV2.2.4-trimethvl-lH-?S-riihvrim- 
rnhenznpyrannf 3.4-nquinnline 

MS (DCI/NH3) 412 (M+H)+: 

IH NMR (200 MHz, DMSO-d6), S 8.92 (s, 1 H), 8.12 (d, 7=8.8 Hz, 1 H). 7.62 (d, 7=8.8 
Hz. 2 H), 7.22-7.15 (m, 2 H), 6.77 (d. 1 H), 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s. 1 H). 
5.46 is, 1 H). 5.29 (s. 1 H). 2.65 (s. 2 H). 1.90 (s, 2 H). 1.20 (s. 6 H); 
HRMS calcd for C27H25NO2 is 41 1. 1824. Found 41 1. 1821. 

Example 407 

2.5-dihvdro-9-hvdroxv- 1 0-chlnm-2.2 ^-trimethvl-S-hutvl- 1 H-f 1 1h^nynpyrannr-^ 4- 

flquinpiine 

IH NMR (300 MHz, DMSO-de) 5 9.55 (br s. IH), 7.91 (d. 7 = 9 Hz. IH). 6.74 (s, 2H), 
6.61 (d. 7 = 8 Hz, IH), 6.26 (d, 7 = 1 Hz, IH), 5.56 (dd, 7 = 1 1. 2 Hz, IH), 5.45 (br s. 
IH). 2.15 (m, 3H), 1.64 (m, IH), 1.46 (m, IH), 1.31 (m. 4H). 1.19 (s, 3H), 1.15 (s, 
3H), 0.78 (t, 7 = 7 Hz, 3H); MS (DCI/NH3) m/e (M+H)+ 384. 

Example 408 

2.S-dihvdro-9-hvdroxv- 1 0-methQxv-2.2.4-trimethvl-5-(' 1 .thiarnl-2-vn.l H. 
rnhen7npvrannn.4-nqiiinnlinft 
»H NMR (300 MHz, DMSO-de) 5 8.72 (s. IH). 8.02 (d, 7 = 8 Hz, IH), 6.88 (s. IH). 
6.70 (d, 7 = 8 Hz, IH), 6.68 (d, 7 = 8 Hz. IH). 6.61 (d. 7 = 9 Hz. IH), 6.54 (s. IH). 
6.20 (s, IH), 5.49 (s, IH). 3.72 (s. 3H). 2.57 (s. 3H), 2.30 (s. 3H). 1.33 (s, 3H), 1.14 
(s. 3H); "C NMR (75 MHz, DMSO-de) 5 182.9. 182.5. 181.3. 179.8, 169.8. 167.9, 
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165.5, 163.8, 154.6, 154.4, 153.6, 151.7, 151.3. 150.0, 127.0. 96.8. 87.2. 67.6, 65.7, 
60.3; MS (DCI/NH3) (M+H)+322. 

Example 409 

2.5-dihvdro-9-hvdmYv- 1 n-chlorf>-2.2-4-trimethvl-S-r2-meth vlniir>pylV 1 H- 
5 rnhenzopvrannf:^.4-nquinoline 

IH NMR (300 MHz. DMSO-de) 6 9.59 (br s. IH). 7.91 (d. / = 9 Hz, IH). 6.75 (d. / = 8 
Hz. IH). 6.73 (d, y = 8 Hz, IH), 6.62 (d, 7 = 8 Hz. IH). 6.28 (d. / = 2 Hz. IH). 5.70 
(dd. 7 = 12. 2 Hz, IH), 5.45 (br s. IH), 2.17 (s, 3H), 1.68 (m. 2H), 1.23 (m. 2H). 1.19 
(s. 3H), 1.15 (s. 3H). 0.98 (d. J = 6 Hz. 3H), 0.75 (d, 7 = 7 Hz. 3H); MS (DCI/NH3) m/e 
10 (M+H)+ 384. 

Example 410 

2.5-dihydro-9-hvdroxvmethvl- 1 Q-chlor o-2.2.4-trimethyT-5-allyl- IH-mhenzopyranof 3.4- 

nquinoline 

MS (DCI/NH3) m/z 381 (M)+; 
15 'H NMR (500 MHz, DMSO) 8 7.91 (d, J = 8.4 Hz. 1 H). 7.30 (d, J = 8.5 Hz. 1 EI), 6.90 
(d, J = 8.4 Hz. 1 H), 6.64 (d. J = 8.5 Hz, 1 H). 6.32 (br s. 1 H). 5.90-5.73 (m, 2 H), 
5.47 (br s. 1 H). 5.28 (t, 7 = 5.1 Hz. 1 H). 5.04 (dd, 7 = 10.2. 1,1 Hz, 1 H). 4.97 (dd, 7 = 
10.2, 1.1 Hz. 1 H), 4.64-4.50 (m, 2 H), 2.46-2.25 (m, 2 H). 2.17 (br s. 3 H). 1.21 (s. 3 
H). 1.16 (s, 3 H); 

20 HRMS(FAB)calcdni/zforC23H24ClN02: 381.1496 (M)+ Found: 381. 1495._ 

E;{ample4Il 

2.5-dihvdro-9-hvdroxv-10-chlorn-2.2.4-trimethvl-5-nronvl-TH-rnhenznpvrannr3.4- 

flquinoline 

IH NMR (300 MHz, DMSO-de) 5 9.55 (s, IH), 7.90 (d, 7 = 9 Hz, IH). 6.74 (s, 2H), 
25 6.60 (d, 7 = 9 Hz. IH). 6.26 (s. IH), 5.59 (d, 7 = 9 Hz, IH), 5.45 (s, IH). 2.15 (s. 3H), 
1.65 (m, IH), 1.38 (m, 3H), 1.19 (s, 3H), 1.15 (s, 3H), 0.82 (t, 7 = 7 Hz, 3H); ^^C NMR 
(75 MHz. DMSO-de) 6 148.6. 146.1, 143.6, 134.8. 133.4. 127.4. 127.0. 123.9, 116.2. 
115.9, 115.9, 115.2. 113.9, 112.5. 73.9. 49.8. 33.4, 29.4, 28.8. 23.8. 18.7. 13.4; Hi 
Res MS (APCI) *n/e calq'd for C22H24NO2CI: 369.1496, found 369.1504. 
30 Example 412 

9-hvdroxv- 10-methoxv-5-rn-nuorophenvnmethvlene')-2.2.4-trimethvl- 1 H-2.5-dihvdm- 

rilbenzopyranof3.4-flquinoline 
IH NMR (200 MHz. DMSO-d6) 5 9.04 (s, IH). 8.22 (d, IH), 7.62-7.27 (m. 2H). 7.10- 
7.02 (m, IH), 6.86 (d. IH), 6.78 (d, IH), 6.72 (d, IH), 6.70 (s. IH), 5.56 (s, IH). 5.46 
35 (s. IH), 2.72 (s, 2H), 1.96 (s, 2H). 1.27 (s, 2H). MS (DCI/NH3) ra/z 420 (M+H)+; 
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AnaL calcd for C27H24N02F* 0.25 H20: C. 75.51; H, 5.62; N, 2.26, Found: C, 74.84; 

H, 6.17; N,2.91. 

Example 413 

Q-hvHmxv.in.chlnm-5-ff2.pvridvnmethv1p-np.V2.2.4-trimethvl.lH.2..S.dihvdrf)- 
S fl]henzopy ranor3.4-flquinoHne 
MS (DC3«4H3) m/z 417 (M+H)+; 

IH NMR (200 MHz, DMSO) 5 9.79 (br s, 1 H). 8.51 (ddd, J=5.9. 1.6. 1.0 Hz, 1 H), 
8.42 (d, J=8.6 Hz. 1 H), 8.24 (dt, J=7.8, 1.0 Hz, 1 H), 7.52 (td. J=7.8. 1.7 Hz, 1 H). 
7.22 (ddd. J=7.7. 5.8. 1.2 Hz, 1 H), 7.00 (d, J=8J Hz, 1 H), 6.88 (d, J=8.6 Hz, 1 H), 
10 6.81 (d. J=8.5 Hz. 1 H), 6.62 (br s. 1 H). 5.71 (s, 1 H), 5.51 (br s. 1 H). 2.00 (br s. 2 
H), 1.28 (br s, 6 H); 

13C NMR (125 MHz, DMSO-d6) 5 152.5, 149.7, 146.4, 145.7, 126.5, 126.1, 122.7, 
128.7, 128.2. 122.0, 122.4, 121.5. 118.2. 117.7, 117.6, 116.5. 115.5. 114.8, 114.4, 
114.1, 112.9. 49.5. 29.7. 28.1. 21.2; 
15 HRMS (FAB) calcd m/z for C25H21CIN2O2: 416.1291 (M)+. Found: 416.1288. 

Example 414 

rp.|-r^<;'>-9-hvdmxv.5-rr3SVd-hvrimxvme thvncvclohexen-3-vn- lO-methQXV-2.2.4- 
trimethvl-2.5- dihvdro-l H-f 1 1henrnpvranof 3.4-flQuinoline 
IH NMR (200 MHz. DMSO-d6). 6 8.49 (s. 1 H). 7.99 (d, 7=8.5 Hz, 1 H), 6.64 (d, 7=8.5 
20 Hz, 1 H), 6.58 (d, 7=8.5 Hz, 1 H), 6.47 (d, 7=8.5 Hz. 1 H), 6.21 (br s, 1 H), 5.99 (br s, 
1 H). 5.40 (br s, 1 H), 5.26-5.21 (m. 1 H), 4.81-4.72 (m. 2 H). 4.02-4.02 (m. 1 H). 
2.61-2.58 (m. 1 H). 2.52 (s. 2 H). 2.00-2.95 (m. 1 h). 2.21 (s. 2 H). 1.61-1.40 (m. 4 H), 

I. 22 (s, 2 H), 1.28-1.24 (m, 2 H), 1.04 (s, 2 H); 

Anal, calcd for C27H21NO4: C, 74.80; H, 7.21; N, 2.22. Found: C, 74.77; H, 7.15; N, 
25 2.12. 

Example 415 

reW-SS-l-Q-hvdrnxy-S-rC^SVf 1 -methoxvc arhonvncvclnhexen-3-vn. lO-methoxv-2.2.4- 
trimethvl-2.5-dihvdro-1H-r nhen7.npvrannr3.4-nquinoline 
MS (DC1/NH3) 462 (M+H)+; 
30 IH NMR (200 MHz, DMS0-d6). 5 8.72 (s. 1 H). 8.04 (d. J=8.5 Hz. 1 H), 6.90-6.87 (ra, 
1 H), 6.67 (d, J=8.5 Hz, 1 H), 6.64 (d, J=8.5 Hz, 1 H). 6.52 (d, J=8.5 Hz, 1 H), 6.25- 
6.29 (m, 1 H). 5.50-5.44 (m, 2 H), 4.06-4.00 (m, 1 H), 2.66 (s, 2 H), 2.62 (s, 2 H). 
2.20-2.27 (m. 1 H), 2.18-2.05 (m, 1 H). 2.12 (s, 2 H), 1.72-1.60 (m. 2 H). 1.25-1.24 
(m. 2 H). 1.20 (s. 2 H), 1.04 (s, 2 H); 
35 HRMS calcd for C28H21NO5 is 461.2202. Found 461.2196. 

AnaL calcd for C28H21NO5 . 0.25 H20: C. 72.15; H, 6.81; N, 2.00. Found: C, 72.06; 
H, 7.06; N, 2.82. 
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2.S-dihvdrQ-9-hvdroxv-10-methoxv-2.2.4-trimethvl-5-nS.di chlomnhenvn-m. 

f 1 1henznnvrannf -^^.flqtiinnlinft 

MS DO m/z 468 (M+H)+; 

IH NMR (200 MHz, DMSO), 5 8.69 (s, 1 H). 7.96 (d. J=8.8 Hz. 1 H). 7.44 (t, J=1.8 
Hz, 1 H). 7.17 (d. 1=1.8 Hz. 2 H). 6.76 (d, J=8.4 Hz, 1 H), 6.70 (s. 1 H), 6.48 (d, J=8.8 
Hz. 1 H), 6.28 (d, J=8.8 Hz. 1 H). 6.25 (d. J=1.5 Hz. 1 H), 5.41 (s, 1 H), 2.57 (s, 2 H), 
1.82 is, 2 H). 1.25 (s. 2 H). 1.14 (s, 2 H); 13C NMR (200 MHz, DMSO), 5 145.9, 
145.2, 142.6, 142.1, 122.7, 122.0. 128.8, 127^6, 127.2, 127.1, 126.6. 118-2, 117.9, 
117.2, 114.5, 112.2, 72.7. 59.0. 49.8. 29.6. 28.2. 22.2. 
HRMS calcd for C26H23CIFNO3 is 467.1066. Found 467.1064. 

ExamplR 417 

2.5.dihvdm-9.hvrimxv.10.chlnrfi.9 4-trimethvl-5- f l.mftfhvlrvrjnhftxftn-^ 
vl V 1 H-n 1henzonvfanor3.4-flquino1ine 
MS (DCI/NH3) m/z 422 (M + H)+: 

'H NMR (300 MHz. DMSO) 5 9.55 (s, 1 H), 8.02 (d. / = 8.4 Hz, 1 H), 6.77 (app s, 2 
H), 6.68 (d, / = 8.4 Hz, 1 H). 6.41 (br s. 1 H). 5.50-5.42 (m. 2 H). 4.88 (br s, 1 H), 
2.23-2.15 (m, 1 H), 2.07 (br s, 3 H), 1.91-1.80 (m, 2 H), 1.76-1.63 (m. 2 H). 1.60-1.46 
(m, 1 H). 1.50 (br s. 3 H), 1.38-1.28 (m. 1 H). 1.30 (s. 3 H). 1.09 (s. 3 H); 
"C NMR (125 MHz, DMSO) 5 148.6, 145.7, 143.7, 135.8, 133.7, 132.6, 128.2, 126.8, 
123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4. 75.6. 49.5. 36.3. 29.6, 29.3, 27.5, 

25.1, 24.2, 23.7, 20.2: 

HRMS (FAB) calcd m/z for C26H28CINO2: 421.1809 (M)+. Found: 421.1810. 

Example 418 

(->f5S.3'R) 2.5-dihvdro-9-hvdroxv-10-chlom-2.2.4-trimethvl-5-f1-m ethvlcvclohexen-^- 

vl VI H-rnhenzQpvranor3.4-flquinn1ine 
MS (DCI/NH3) m/z 422 (M + H)+: 

'H NMR (300 MHz, DMSO) 6 9.58 (s, 1 H), 8.05 (d, / = 8.4 Hz, 1 H), 6.79 (ABq, / = 
8.0 Hz, Ahab = 14.4 Hz, 2 H), 6.67 (d, 7 = 8.3 Hz, 1 H). 6.47 (br s, 1 H), 5.49-5.46 (m, 
2 H), 5.35 (d, J = 8.9 Hz. 1 H). 2.28-2.15 (m, 1 H). 2.12 (br s, 3 H), 1.93-1.80 (m, 1 
H). 1.78-1.63 (m. 2 H), 1.64-1.51 (m, 1 H), 1.62 (br s, 3 H), 1.31 (s, 3 H),1.25-1.13 
(m. 2 H). 1.04 (s, 3 H): 

NMR (125 MHz. DMSO) 5 148.7, 145.8, 144.2, 135.1, 134.0, 132.1. 127.9, 126.7, 
123.7, 121.4, 118.0. 116.0 (2). 115.4. 114.2, 112.4. 103.4. 76.4, 49.5, 37.1, 29.5, 

27.2, 24.5. 23.8 (2), 21.6; 

HRMS (FAB) calcd m/z for C26H28CINO2: 421.1809 (M)+. Found: 421.1816. 



-248- 



wo 99/41256 PCTA)S99/03127 

Examplft419 

f+)fSR3\S)2.5-dihvdro-9-hvdroxv-in-chlom.2.2 4-trimethvl.5-fl.methvlrvH»}i^^^^^ 

V 1 V 1 H-r 1 1hen?;opyranof 3.4-flquinoline 
Md" +237.8 » (c = 0.5. CHCI3); 

MS (DCFNH3) xa/z 422 (M + H)+; 

'H NMR (300 MHz. DMSO) 5 9.58 (s, 1 H), 8.05 (d. J = 8.4 Hz. 1 H). 6.79 (ABq, / = 
8.0 Hz, AnAB = 14.4 Hz, 2 H). 6.67 (d, / = 8.3 Hz. 1 H). 6.47 (br s. 1 H). 5.49-5.46 (m. 
2 H), 5.35 (d. J = 8.9 Hz, 1 H), 2.28-2.15 (m. 1 H), 2.12 (br s, 3 H), 1.93-1.80 (m, 1 
H), 1.78-1.63 (m, 2 H), 1.64-1.51 (m, 1 H), 1.62 (br s. 3 H). 1.31 (s. 3 H).1.25-1.13 
(m, 2 H). 1.04 (s, 3 H); 

"C NMR (125 MHz. DMSO) 5 148.7. 145.8. 144.2. 135.1. 134.0, 132.1, 127.9. 126.7. 
123.7. 121.4, 118.0. 116.0 (2). 115.4. 114.2, 112.4. 103.4. 76.4. 49.5, 37.1, 29.5. 
27.2, 24.5, 23.8 (2), 21.6; 

HRMS(FAB)calcdiii/zforC26H28ClN02: 421.1809 (M)+. Found: 421.1806. 

Example 420 

(+) f5R.3'R) 2.5-dihvdro-9-hvdroxv- 1 n-chlorf>-2.2.4-trimethv1-5- n -mRthv1nvrlnhp,Tftii.<U 

V 1 V 1 H-r 1 1hen7:npyranor3.4-nquinoline 
[ak^ +147.5 " (c = 0.2, CHCI3); 
MS (DCI/NH3) ta/z 422 (M + H)+; 

'H NMR (300 MHz. DMSO) 5 9.55 (s. 1 H). 8.02 (d. J = 8.4 Hz. 1 H). 6.77 (app s. 2 
H), 6.68 (d, y = 8.4 Hz. 1 H). 6.41 (br s. 1 H), 5.50-5.42 (m. 2 H). 4.88 (br s, 1 H), 
2.23-2.15 (m, 1 H), 2.07 (br s. 3 H), 1.91-1.80 (m. 2 H), 1.76-1.63 (m. 2 H). 1.60-1.46 
(m. 1 H), 1.50 (br s. 3 H), 1.38-1.28 (m. 1 H), 1.30 (s. 3 H), 1.09 (s. 3 H): 
"C NMR (125 MHz, DMSO) 5 148.6. 145.7, 143.7, 135.8, 133.7, 132.6, 128.2, 126.8, 
123.7, 120.2, 117.7, 115.9 (2), 115.3, 114.1, 112.4, 75.6. 49.5. 36.3. 29.6. 29.3. 27.5, 
25.1. 24.2, 23.7, 20.2; 

HRMS(FAB)calcdni/zforC26H28ClN02: 421.1809 (M)+. Found: 421.1794. 

Exnmple421 

(+f-) 2.5-dihvdrQ-9-f4-N.N-dimethvlamino-4- oxo-hntanovloxvV 1 0-chloro-2.2.4-trimethyl- 

5-allvl-1 H-f nhenzopvranor3.4-flquinoline 
MS (ESD m/z 495 (M+H)+; 

IH NMR (200 MHz, DMS0-d6) 6 7.90 (d, IH). 6.99 (d, IH), 6.92 (d, IH), 6.64 (d,lH), 
6.42 (s, IH), 5.81-5.76 (m. 2H), 5.48 (s, IH). 5.07-4.94 (m, 2H), 2.99 (s, 2H). 2.84 (s, 
2H), 2.82-2.68 (m, 4H), 2.41-2.27 (m, 2H), 2.18 (s, 2H), 1.20 (s. 2H). 1.17 (s. 2H). 
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Example. d17 

(-) 2J-dihvdro-9-hvdroxv-10-chlnrf>-2.2 d-trimethvl-5-cvclonentvl-m- 
f 1 IbenzoDvranof :^.4-flqMinnline 
MS (DCI/NH3) m/z 296(M+H)+; 
5 IH NMR (400 MHz, DMSO-d6) IH NMR (200 MHz, DMSO-d6) 8 9.50 (bs, IH), 8.04 
(s, IH). 6.77 (d, IH). 6.72 (d, IH), 6.65 (d, IH), 6.42 (d, IH), 5.50 (s. IH), 5.42 (d, 
IH) 2.18-1.08 (m. 18H). 

Example 423 

2^ihvdro-9-f4-N.N-dimethvlamino-4-oxo-butanovloxvV10-iiiethnx v-2.2.4-trimftthvl.S. 
10 ri -methvlRthvn- 1 H-n lhenmpvrannr^ .4-flquinoline 

iH NMR (400 MHz, DMSO-d6) S 7.92 (d, J=8.5, IH). 6.83 (d, J=8.5, IH), 

6.71-6.65 (m. 2H), 6.31 (d, J=1.7, IH), 5.46 (br m. IH), 5.37 (d, J=9.7, IH), 3.61 (s, 

3H), 3.00 (s, 3H), 2.84 (s, 3H), 2.80 (m, 2H). 2.70 (m, 2H), 2.17 (s, 3H), 1.80 (m. 

IH), 1.31 (s. 3H), 1.03 (s, 3H), 0.95 (d, J=6.4, 3H), 0.65 (d, J=6.8, 3H): 13C NMR 
15 (125 MHz, DMSO-d6) 5 171.5, 170.4. 149.0, 148.0. 145.6, 138.3. 133.6, 131.0. 127.9. 

125.8, 120.7. 118.2. 118.2. 115.4. 113.4. 112.1. 78.0. 60.0. 49.4. 36.4. 34.9, 30.9. 

29.6. 28.9, 27.6. 27.3. 23.8, 19.4. 17.8; MS (ESI/NH3) m/e 493(M+H)+, 515(M+Na)+: 

HRMS calcd m/z for C29H26N2O5: 492.2624. Found: 492.2613. 

Example 424 

20 2.S-dihvdro-9-f4-N.N-dimethvlamino-4-oxn-hutflnovloxvV10-medinyv-^r phenv1methvlV 

2.2.4-trimethvl- IH-r 1 lhenzonvrannra.4-flquinnKnft 
IH NMR (500 MHz. DMSO-d6) 6 7.90 (d. J=8.8. IH). 7.29-7.26 (m, 2H), 7.21 
(m, IH). 7.09 (d. J=7.0. 2H). 6.89 (d. J=8.8. IH). 6.66 (d. J=8.8. IH), 6.60 (d. J=8.8. 
IH). 6.25 (d. J=1.8. IH). 5.98 (dd. J=10.1. 2.5, IH). 5.42 (s. IH), 2.67 (s, 2H). 2.01 
25 (s, 2H), 2.97 (m. IH). 2.85 (s. 2H). 2.84-2.81 (m. 2H). 2.72-2.69 (m. 2H). 2.22 (s, 

2H), 1.17 (s, 2H), 1.14 (s, 2H): 13C NMR (125 MHz, DMSO-d6) 8 171.5, 170.4, 148.2. 

148.1, 146.2, 128.4. 127.6. 122.4. 121.9. 128.9, 128.2, 127.2. 126.2, 126.2, 120.8, 

118.2. 116.2, 115.2, 112.9, 112.6. 74.8, 60.1, 49.7, 28.2. 24.9, 29.2, 29.1. 28.9, 27.6, 
24.2; MS (ESI/NH3) m/e 541(M+H)+. 562(M+Na)+; Anal. Calcd for C33H36N2O5: C 

30 72.21, H 6.71, N 5.18. Found: C 72.87, H 6.97. N 4.90. 

E?taTPplg 425 

2J-dihvdro-9-f4-N.N-dimethvlamino.4-oxo-hutanovlnxvV10-methnxv.2.2.4-trimethvl-S- 
f2-thienvn-lH-rnhen7.npvrannn.4.nquinoline 
IH NMR (500 MHz, DMSO-d6) 8 7.90 (d. J=8.4, IH), 7.40 (dd, J=5.0, 1.3, IH), 
35 6.96 (s. IH). 6.86 (m. IH). 6.80 (m. IH), 6.74-6.71 (ra. 2H). 6.57 (d. J=8.4. IH). 6.32 
(d, J=1.8, IH). 5.41 (s. IH). 3.58 (s, 3H), 2.98 (s, 3H), 2.83 (s, 3H). 2.77-2.74 (m, 
2H), 2.68-2.65 (m. 2H), 1.95 (d. J=l.l. 3H). 1.23 (s. 3H), 1.15 (s, 3H); 13C NMR (125 
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MHz, DMSO-d6) 5 171.1, 170.2, 148.6, 147.5, 146.0, 142.8, 138.4, 132.8, 130.1, 
128.0, 127.2, 126.3, 126.1. 125.9, 125.8, 120.4, 118.4. 116.8, 115.8, 114.3. 112.3, 
70.9, 59.5, 49.7. 36.2. 34.7. 29.5, 28.7. 28.5. 27.4, 22.8; MS (ESI/NH3) m/e 
533(M+H)+. 555(M+Na)+; Anal. Calcd for C20H22N2O5S: C 67.65, H 6.06, N 5.26. 
5 Found: C 67.48, H 6.16, N 5.07. 

Example 426 

y S-riihvdm.9-f4-N.M-dimerhv1aminnhiitflnnyloxvV10-inethoxv-2.2.4-trimethvl-5-f2- 
propenvl V 1 H-F nhenmpvrannn.4-flaiiinoline 
IH NMR (500 MHz, DMSO-d6) 5 7.85 (d, J=8.4, IH), 6.86 (d, J=8.4, IH), 
10 6.68-6.61 (m. 2H). 6.25 (d. J=1.5. IH). 5.86-5.78 (ra. 2H). 5.46 (s. IH). 5.06-4.98 (m. 
2H). 2.61 (s, 2H), 2.62 (t, J=7.1. 2H). 2.47 (m. IH). 2.22 (t. J=7.0, 2H), 2.25 (m. IH), 
2.18 (s. 2H), 2.16 (s, 6H), 1.80 (m, 2H), 1.18 (s. 2H). 1.17 (s, 2H); 13C NMR (125 
MHz, DMSO-d6) 5 171.8, 148.4, 147.9, 146.2, 128.5. 124.0, 122.5, 122.1, 127.2, 
126.2, 120.7, 118.2, 117.2, 116.2, 115.0. 112.8, 112.6, 72.6, 59.9, 58.0, 45.1, 26.6, 
15 21.1. 29.2, 29.0, 22.8, 22.5; MS (ESI/NH3) m/e 477(M+H)+; Anal. Calcd for C29H36N- 
204: C 72.08, H 7.61. N 5^88. Found: C 72.77. H 7.74. N 5.64. 

Example 427 

0-r?,-ftthnxv-2-oxfvethvlaminncarhonvlVoxv-10-methoxv-5-f3-nroDenvlV2.2.4-trimethvl- 
1H-2.5-dihvdro- mhenTinpvranon 4-n<^iiinnline 
20 MS (DCI/NH3) 5 10 (M+NH4)+. 492 (M+H)+, 264; 

IH NMR (200 MHz, DMSO-d6), 5 8.21 (t, J=6.0 Hz, 1 H). 7.86 (d J=8.5 Hz, 1 H), 
6.86 (d, J=8.5 Hz, 1 H), 6.64 (d, J=8.5 Hz, 1 H). 6.62 (d, J=8.5 Hz, 1 H), 6.29 (d, 
J=l.l Hz, 1 H), 5.90-5.76 (m, 2 H). 5.45 (br s, 1 H). 5.04 (dd, 1=10.2, 1.8 Hz, 1 H), 
4.99 (dd, J=17.2. 1.8 Hz. 1 H). 4.12 (q, J=7.0 Hz, 2 H). 2.85 (d. J=6.0 Hz, 2 Hz). 2.65 
25 (s, 2 H). 2.20-2.22 (m. 2 H), 2.17 (d, J=l.l Hz, 2 H), 1.21 (t, J=7.0 Hz, 2 H), 1.18 (s, 2 
H). 1.17 (s, 2 H); 

Anal, calcd for C28H22N2O6: C. 68.28; H. 6.55; N. 5.69. Found: C, 67.97; H. 6.59; N. 
5.62. 

Example 428 

30 (-^-^ 2.S-dihv dro-9-f 3-acetamido-nmnanovloxvV 1 0-methoxv-2.2.4-triniethvl-5-allvl- 1 H- 

n 1hen7.npvraTif>r3.4.nquinoline 
MS (APCI) m/z 477 (M+H)+; 

IH NMR (200 MHz. DMSO-d6) 8 8.04 (t. IH), 7.85 (d. IH), 6.90 (d. IH), 6.68 (d. IH). 
6.64 (d. IH). 6.26 (s. IH). 5.87-5.77 (m. 2H). 5.46 (s. 1H).^.04 (dd. IH). 4.98 (dd. 
35 IH). 2.61 (s. 2H). 2.40 (q. 2H). 2.76 (t. 2H). 2.52-2.44 (m. IH). 2.20-2.24 (m. IH), 
2.18 (s. 2H). 1.84 (s, 2ll). 1.18 (s. 2H), 1.17 (s. 2H). 
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Example 429 

M.^ 2.5-dihvdro-9-hvdmTv. 1 n^hlnrn-2.2.4-trimethvl-5-hen7^1-l H-n IhptiTnpvrannn d. 

nquinoline 

S MS (DCI/NH3) m/z 418(M+H)+; 

IH NMR (400 MHz. DMSO-d6) IH NMR (200 MHz. DMSO-d6) 5 9.70 (bs. IH). 7.99 
(s. IH), 7.20-7.08 (m. 5H), 6.79 (d. IH), 6.67 (d, IH), 6.62 (d, IH), 6.19 (d, IH). 5.86 
(dd. IH), 5.44 (s, IH) 2.98-2.84 (m. 2H), 2.22 (s, 2H). 1.19 (s. 2H). 1.17 (s, 2H). 

E?tampte43Q 

10 Q.hvdrnyv-10-methnyv-S-<'phenvlmethvleneV2.2.4-frimethvl-lH-2 ■S.rfihvHm- 

rnhen7opvrannr:^.4-nqiiinnline 

(DCI/NH3) 412 (M + H)+; 

IH NMR (300 MHz. DMSO-de). 5 8.93 (s. 1 H). 8.13 (d. J = 8.8 Hz. 1 H). 7.63 (d. /= 
8.8 Hz, 2 H), 7.32 - 7.15 (m. 3 H), 6.77 (d, 1 H). 6.69 (d, 1 H), 6.66 (d. 1 H), 6.52 (s, 1 
15 H), 5.46 (s, 1 H), 5.39 (s. I H), 3.65 (s. 3 H), 1.90 (s. 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 411.1834. found 411.1821. 

Example 431 

9-fdimethvIaminothiQcarhonvn-oxv-in-methoxv-S-f:^-piir.penvlV2.2.4-trimftthvl-lH-2.5- 

dihydrp- rnhenzppyranQf3.4-flquinoline 

20 MS (DCI/NH3) 451 (M-f-H>i-: 

IH NMR (200 MHz. DMSO-d6). S 7.84 (d J=8.8 Hz. 1 H). 6.80 (d. J=S.S Hz. 1 H). 
6.65 (d. J=8.8 Hz, 1 H), 6.62 (d, J=8.8 Hz, 1 H), 6.26 (d, J=1.7 Hz, 1 H), 5.90-5.76 
(m, 2 H), 5.46 (br s. 1 H), 5.04 (dd, J=10-2. 1.8 Hz, 1 H). 4.98 (dd, J=17.2, 1.8 Hz, 1 
H). 2.64 (s, 2 H). 2.29 (s. 2 H). 2.26 (s. 2 H), 2.22-2.22 (m, 2 H). 2.18 (d. J=1.7 Hz, 2 

25 H), 1.18(s.2H). 1.16(s. 2H); 

AnaL calcd for C26H20N2O2S.O.5H2O: C. 67.94; H, 6.79; N, 6.09. Found: C. 68.06; 
H. 6.80; N. 6.12. 

Example 412 

(+/-") 2.5-dihvdro-9-fN-carhamovl-2-aminoacetoxv>- 1 Q-methoxv-2.2.4-trimethvl-S-allvl- 
30 lH-rilhenzopvranof3.4-nquinoline 
MS (APCI) m/z 464 (M+H)+; 

IH NMR (200 MHz, DMSO-d6) 5 7.78 (d, IH), 6.79 (d. IH), 6.60 (d. IH). 6.57 (d, 
IH). 6.27 (t, IH), 6.18 (bs, IH), 5.80-5.70 (m, 2H). 5.67 (s. 2H). 5.28 (s. IH). 4.97 
(dd. IH), 4.92 (dd. IH). 4.01 (d. 2H). 2.55 (s. 2H). 2.42-2.27 (m. IH). 2.22-2.16 (m. 
35 IH). 2.10 (s, 2H). 1.11 (s. 2H). 1.10 (s. 2H). 
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Example 4!^!^ 

(+/.^ 2. S-dihvdro-Q-f4-«>thnxv-4-oxo-hutoxvV 1 0-methoxv-2.2.4-t rimftf hvl.S-allvl.1 H- 

f 1 1benzopvranor3.4-flquinoline 
IH NMR (200 MHz, DMSO-d6) 5 7.92 (d, IH. J=8Hz), 6.79 (d, IH). 6.62 (d, IH, 
5 J=8Hz). 6J8 (d. IH, J=8Hz), 6.18 (d, IH, J=2Hz), 5.82 (m, IH), 5.72 (dd, IH, J=2Hz. 
J^Hz) 5.45 (s, IH). 5.05-4.97 (m, 2H). 4.08 (q, 2H, J-5HZ), 4.02-2.91 (m, 2H), 2.70 
(s, 2H), 2.50 (t. 2H, J=5Hz), 2.45 (m, IH), 2.21 (m, IH), 2.16 (s, 2H), 2.00 (quin, 2H, 
Js5Hz), 1.19 (t, 2H, J=5Hz), 1.17 (s, 6H). 

Example 434 

10 2.5-dihvdro-9-<'4-nxn-pentannvlnxv>. 1 0-methoxv-2.2.4.trimethvl-S-allvl- 1 H- 

rnhenzopvrannn.4-flquinnline 

MS (APCI) m/z 462 (M+H)+; 

IH NMR (200 MHz, DMSO-d6) 5 7.78 (d, IH), 6.77 (d. IH), 6.59 (d, IH), 6.57 (d. 
IH), 6.18 (s, IH). 5.80-5.68 (m. 2H), 5.28 (s. IH), 4.96 (dd. IH), 4.92 (dd, IH), 2.54 
15 (s, 2H), 2.79 (dd, 2H). 2.70 (dd. 2H), 2.41-2.16 (m, 2H), 2.10 (s, 2H). 2.09 (s, 2H). 
1.11 (s. 2H). 1.10 (s. 2H). 

Example 435 

2.5-dihvdrn-9-h vdrnxv- 1 n-ch1nrn-2.2.4-trimethvl-5.f3-4-'>-frinimmphRnvn. 1 H- 

f 1 1t'enTOpyranQr3.4-flquinQlm6 
20 IH NMR S 9.20 (s, IH). 7.91 (d, IH. J=8.5Hz). 6.92 (m. 2H), 6.88 (m. 2H), 6.57 (d. 

IH. J=8.5Hz), 6.28 (m, IH). 5.45 (m. IH), 1.81. (s, 2H), 1.29 (s, 2H), 1.09 (s, 2H); 
mass spectrum (DCI) m/z: 458 (M + 1); Calcd forC25Hi9ClF2N02: 457.1056. Found: 
457.1054. 

Example 436 

25 2.5-dihvdro-9-methvlthiomethnxv-in-methnxv-2.2.4-trimethvl-5-allvl-lH- 

fnhenzopyranor3.4-flquinoline 
MS (DCI/NH3) m/z 424(M+H)+; 

IH NMR (400 MHz. DMSO-d6) 7.92(d, IH), 6.88(d, IH), 6.62(d, IH), 6.60(d, IH), 
6.20(s, IH), 5.81(m, IH), 5.74(dd, IH). 5.45(s, IH), 5.24(s, IH), 5.02(d, IH), 4.99(d, 
30 IH). 2.70(s. 2H), 2.45 (m, 2H), 2.22(s. 2H). 2.18(s. 2H), 1.18(s. 2H), 1.17(s. 2H). 

Example 437 

2.5-dihydro-9-r4-N.N-diethvlamino-4-oxo-pentanovloxy>-10-methoxy-2.2.4-trimethyl-5- 
f 2-pronenvn- 1 H-f 1 1hftnTnpvrannr3.4-nquinoline 
IH NMR (400 MHz, DMSO-d6) 5 7.84 (d, J=8.5, IH). 6.88 (d. J=8.9, IH). 6.68- 
35 6.62 (m. 2H). 6.26 (br s. IH), 5.85-5.77 (m, 2H), 5.45 (br s. IH), 5.05-4.97 (m, 2H), 
3.60 (s, 3H), 3.34-3.21 (m, 4H), 2.65 (t, J=7.4. 2H), 2.45-2.41 (m, 3H). 2.27 (m, IH), 
2.17 (s. 3H), 1.90 (m. 2H), 1.18 (s. 3H). 1.17 (s, 3H), 1.12 (t, J=7.0, 3H), 1.02 (t. 
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J=7.2, 3H); 13C NMR (100 MHz. DMSO-d6) 5 171.7, 170.3, 148.4, 147.9, 146.3. 
138.4, 134.0, 133.5, 132.1, 127.3. 126.1, 120.7, 118.2, 117.2. 116.2. 114.9. 113.8, 
112.6. 73.6, 59.9. 49.8, 41.2. 36.6. 32.7. 30.9, 29.3. 29.0. 23.8. 20.4. 14.2, 13.1; MS 
(ESI/NH2) m/e 533(M+H)+, 555(M+Na)+; Anal. Calcd for C22H40N2O5: C 72.15, H 
7.57. N 5.26. Found: C 72.16, H 7.76, N 5.06. 

Example 4'<« 

2.5-dihvdn>-9-f4-N.N-dimethvlaminn-4-nxn-nftntanovlnxv>-in- methnxv-2/>.4-triTn 
f2-pronenvn-lH-fnhenzonvrannn4-f1qiiinnlinft 
IH NMR (400 MHz, DMSO-d6) 5 7.77 (d, J=8.5, IH), 6.81 (d, J=8.9, IH). 
6.61-6.56 (m, 2H). 6.19 (d. J=1.7, IH), 5.80-5.70 (m, 2H), 5.28 (s, IH), 4.98-4.90 (m. 
2H). 2.71 (s. 2H). 2.90 (s. 2H), 2.76 (s, 2H). 2.58 (t, 1=7.4. 2H), 2.28-2.25 (m. 2H), 
2.20 (m. IH), 2.10 (s. 2H), 1.84 (m. 2H). 1.11 (s, 2H), 1.10 (s. 2H); 13C NMR (100 
MHz, DMSO-d6)6 171.7. 171.2. 148.4, 147.9, 146.2, 128.4, 124.1. 122.5, 122.1, 
127.2. 126.2. 120.7, 118.2, 117.2. 116.2, 114.9, 112.8. 112.6, 72.6. 59.9. 49.8. 26.6, 
24.8, 22.8, 21.2, 29.2. 29.0. 22.8, 20.2; MS (ESI/NH3) m/e 505(M+H)+. 527(M+Na)+; 
Anal. Calcd for C3oH36N205:C 71.40, H 7.19, N 5.55. Found: C 71.20, H 7.19. N 
5.29. 

Example 439 

2.S-dihvdro-9-f4-N-niroridino-4-nxo-pentannvlnxvV10.methnx v.2?,4-triinethyl.S-0- 
PronenvD- 1 H-f 11benzoDvranor3.4-flqmnnline 
IH NMR (400 MHz. DMSO-d6) 6 7.78 (d. J=8.9. IH), 6.81 (d. J=8.5. IH). 6.61- 
6.55 (m, 2H), 6.19 (d, J=1.7, IH), 5.80-5.70 (m. 2H). 5.28 (s. IH), 4.98-4.90 (m, 2H), 
2.52 (s. 2H). 2.25 (m, 4H). 2.58 (t. J=7.2. 2H). 2.29-2.25 (m. 2H), 2.20 (m, IH), 2.10 
(s. 2H). 1.82 (m, 2H). 1.51 (m, 2H). 1.42 (m. 2H). 1.26 (m. 2H). 1.11 (s. 2H). 1.10 (s. 
2H); 13C NMR (100 MHz, DMS0-d6) 5 171.7, 169.6. 148.4. 147.9, 146.2, 128.4, 
124.0. 122.5, 122.1. 127.2. 126.1. 120.7, 118.2. 117.2, 116.2, 114.9, 112.8, 112.6, 
72.6, 59.9. 49.8, 45.8. 41.9, 26.6, 22.8, .21.2, 29.2, 29.0, 26.0, 25.2, 24.0. 22.8. 20.4; 
MS (ESI/NH3) m/e 545(M+H)+, 567(M+Na)+; Anal. Calcd for C33H40N2O5: C 72.77, H 
7.40, N 5.14. Found: C 72.50, H 7.42, N 4.99. 

Example 440 

2.5-dihvdrQ-9-f4-N-momhoHno-4-nxo-pentnnnv loxvVlQ-methnxv-2 2 4.trimethvl-5-r2- 
pronenvn-1H-rnhenynpvrannn.4-nqiiinn1ine 
IH NMR (400 MHz. DMSO-d6) S 7.77 (d. J=8.5, IH), 6.81 (d, J=8.5, IH), 
6.61-6.56 (m. 2H), 6.19 (s, IH). 5.78-5.70 (ra. 2H). 5.28 (s. IH). 4.98-4.90 (m. 2H). 
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2.52 (s, 2H), 2.50 (m. 4H). 2.29 (t. J=4.7, 4H), 2.59 (t. J=7.4. 2H), 2.41-2.27 (m, 2H), 
2.20 (m, IH). 2.10 (s. 2H), 1.82 (m, 2H). l.U (s, 2H). 1.10 (s. 2H): 13C NMR (100 
MHz, DMSO-d6) 5 171.6, 170.2. 148.4, 147.9. 146.2. 128.4. 124.0, 122.5. 122.1. 
127.2. 126.1. 120.7, 118.2. 117.2. 116.2. 114.9, 112.8, 112.6. 72.6. 66.1. 60.0, 49.8, 
5 45.2, 41.4, 26.6, 22.7, 21.0, 29.2, 29.0, 22.8, 20.2; MS (ESI/NH3) m/e 547(M+H)+. 
569(M+Na)+;AnaLCalcd for C32H38N206:C 70.21. H 7.01, N 5.12. Found: C 69.99, 

H 7.06. N 4.91. 

Example 441 

r-^!?.^-dihvdro-9-f4-N .N-dimethvlaminn.4-oxo-hutannvloxvV10-methoxv-2.2.4-trimethvl- 
10 Sf■<;vnrS'>.l-cvclnpftnten-^-v1^-lH-^nhen7■onvrano^3.4-flauinQline 
MS (APCI) xalz 517 (M+H)+; 

IH NMR (200 MHz, DMSO-d6) S 7.94 (d. IH). 6.84 (d, IH), 6.69 (d. IH). 6.67 (d. 
IH). 6.22 (s, IH), 5.75 (dd. IH), 5.52 (d. IH). 5.42 (s, IH), 5.17 (dd. IH), 2.62 (s, 
2H), 2.99 (s, 2H), 2.90-2.85 (m. IH), 2.84 (s, 2H), 2.80 (t, 2H), 2.68 (t. 2H). 2.29-2.21 
15 (m, IH), 2.25-2.12 (m, IH), 2.08 (s. 2H). 1.92-1.74 (m, 2H). 1.20 (s. 2H). 1.08 (s. 
2H). 

Example 442 

in-mftthnxv-9-ranvlaminocarhn nvnnxv-'>-n.prnpftnvn-2.2.4-trimethvl-1H-2..5-dihvdiio- 

n 1henznpvnmftf^.4-ffqiiinoline 
20 MS (DCl/NHS) 464 (M+NH4)+, 447 (M+H)+. 264. 

IH NMR (200 MHz. DMSO-d6), 5 7.96 (t, J=5.9 Hz. 1 H), 7.86 (d. J=8.5 Hz, 1 H), 
6.86 (d, J=8.5 Hz. 1 H). 6.62 (d, J=8.5 Hz, 2 H). 6.28 (d. J=1.5 Hz. 1 H). 5.90-5.76 
(m. 2 H). 5.45 (br s. 1 H). 5.27-4.97 (m, 4 H), 2.71 (m, 1 H). 2.64 (s. 2 H). 2.41-2.22 
(m. 2 H), 2.17 (d. J=1.5 Hz, 2 H). 1.18 (s. 2 H), 1.17 (s, 2 H); 
25 AnaL calcd for C27H20N2O4 . 0.25 H20: C, 71.89; H, 6.81; N. 6.21. Found: C. 72.18; 
H, 7.08; N. 5.98. 

F.xamplR44:^ 

1 n.mftrhnxv-9-fcvclnhexvlamino r-nrhnnvlVoxv-S-G-nropenvlV2.2.4-trimBthvl- 1 H-2.5- 
dihvdrn-r 1 lb ftn7npvrannr-^.4-nquino1ine 
30 MS (DCI/NH3) 506 (M+NH4)+. 489 (M+H)+, 264. 

IH NMR (200 MHz. DMSO-d6). S 7.86 (d J=8.8 Hz. 1 H), 7.67 (d. J=7.8 Hz. 1 H). 
6.84 (d. J=8.8 Hz, 1 H). 6.62 (d, J=8.8 Hz, 1 H). 6.61 (d, J=8.8 Hz. 1 H). 6.25 (d. 
J=1.0 Hz, 1 H), 5.90-5.76 (m, 2 H), 5.45 (br s. 1 H). 5.04 (dd, J=10.2. 1.8 Hz. 1 H). 
4.99 (dd. J=17.2. 1.8 Hz. 1 H). 4.02 (br s. 1 H). 2.62 (s, 2 H), 2.20-2.22 (m. 2 H). 2.17 
35 (d. J=1.0 Hz. 2 H). 1.86-1.52 (m, 5 H). 1.21-1.22 (m. 5 H). 1.18 (s. 2 H). 1.17 (s, 2 H); 
HRMS calcd for C20H26N2O4 is 488.2675. Found 488.2670. 
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Example 444 

2.5.dihvdro-9-hvdroxv-10.methnxv.2.2.4-trimftthvl.S-n-thienvlVlH-rnhenTnpvrannn A. - 

fl quinoline 

IH NMR (300 MHz. DMSO-de) 5 8.57 (s. IH). 7.91 (d, 7 = 9 Hz. IH). 7.35 (dd. / = 5. 5 
5 Hz. IH). 6.99 (d. / = 5 Hz, IH). 6.92 (s. IH). 6.68 (d. 7 = 9 Hz. IH). 6.64 (s. IH), 6.44 
(d. 7 = 9 Hz. IH), 6.34 (d. 7 = 9 Hz, IH), 6.21 (s. IH), 5.38 (s, IH). 3.57 (s, 3H). 1.87 
(s, 3H), 1.23 (s, 3H). 1.13 (s, 3H); 13C NMR (125 MHz, DMSO-de) S 183.2, 182.4. 

181.4. 181.1, 170.3, 168.8. 165.3. 165.2, 164.1, 163.9, 163.5, 163.4, 162.6. 155.8. 
154.7, 151.6, 149.6. 108.9. 96.6, 87.3, 67.3. 66.0. 60.6; MS (DCI/NH3) (M+H)+406. 

10 

Example 445 

2.S-dihvdro-9-hvdroxv-10-methnxv-2.2.4-trimeAvl-S-f4-fflunrnphftnvnmethvn-lH- 

rnhenznpvranof3.4-flquinoline 
IH NMR (300 MHz. DMSO-de) 5 8.47 (s. IH), 7.94 (d, 7 = 8 Hz. IH). 7.33-7.31 (m. 
15 IH), 7.13-7.04 (m. 3H), 6.62 (dd, 7 = 9, 8 Hz. 2H). 6.41 (d, 7 = 9 Hz. IH), 6.41 (s. 
IH). 5.82 (dd. 7 = 10, 9 Hz. IH). 5.40 (s. IH), 3.69 (s. 3H). 3.01-2.93 (m, IH). 2.81- 
2.76 (m, IH), 2.20 (s, IH). 1.15 (s. 3H). 1.13 (s. 3H): NMR (75 MHz. DMSO-de) 5 

162.5, 159.2, 145.8. 145.1. 144.0. 142.8. 134.1. 133.4. 132.2. 130.8. 130.7. 127.4. 
126.4. 117.9. 116.4, 116.2. 115.0, 114.7. 114.4. 113.8. 112.5. 74.4. 59.5. 49.7. 37.1, 

20 29.2. 29.0. 24.3; MS calc'd for C27H2603NF: m/e 431.1897. found 431.1905LAnalysis 
calc'd for C27H26O3NF 0.30 H2O: C. 74.23; H. 6.14; N. 3.21; found: C, 74.16; H. 
6.44; N. 2.96. 
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A compound having Formula I 




H Ri8* 



<Y-Rl7 



(1) 
(2) 

10 (3) 
(4) 
(5) 



15 



20 



25 



30 

(6) 



larmaceutically acceptable salt or prodrug thereof, where 
Li-Ra where Li is selected from 
a covalent bond, 

-S(0)r where t is 0, 1, or 2, 
-C(X)-, 

-NR7- where R7 is selected from 

(a) hydrogen, 

(b) aryl 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
Q) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached direcdy to nitrogen, 
-NR8C(X)NR9- where X is O or S and Rg and R9 are independendy 
selected from 
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(a) hydrogen, 

(b) aryl. 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independendy selected from aryl or cycloalkyl of three to twelve 
carbons, 

(0 alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-caibon double bond is not 

attached directly to nitrogen, 
(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached directly to nitrogen, 

(7) -X'C(X)- where X is previously defined and X' is O or S, 

(8) -C(X)X'-, 

(9) -X'C(X)X"- where X and X' are previously defined and X" is 
Oor S, 

provided that when X is O, at least one of X' or X" is O, 

(10) -NRgCCX)-, 

(11) -C(X)NR8-, 

(12) -NR8C(X)X'-, 

(13) -X'C(X)NR8., 

(14) -SO2NR8-, 

(15) -NR8SO2-, and 

(16) -NR8SO2NR9- 

where (6)-(16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R20 where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 
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70 (1 1) -NR7R7 where R7 is defined previously and Rr is selected from 

(a) hydrogen. 

(b) aryl. 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

75 (e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(0 alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
80 independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
85 attached directly to nitrogen, 

(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
(12) -C{X)NR8R9. 
90 (13) -OSO2R11 where Rn is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1, 2, 3, or 4 halo 
95 substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
100 directly to Li when Li is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
105 independently selected from 

(a) alkoxy of one to twelve carbons. 
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(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

1 10 (d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 

(0 halo, 

(g) -CHO, 
115 (h) -NO2, 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 

(k) -NR7R7% 

0) =NNR7R7% 

120 (m) -NR7NR7*R7- where R7 and R7 are defined previously and 

R7" is selected from 

(i) hydrogen, 

(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

125 (vi) aUcanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve 
carbons, 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

130 (vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independendy selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

135 provided that a carbon-carbon double bond is not attached 

directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
140 (n) -CO2R10 where Rio is selected from 

(i) aryl, 

(ii) aryl substituted widi 1, 2, or 3 alkyl of one to twelve carbon 
substituents. 
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(ii) cycloalkyl of three to twelve carbons, 
145 (iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 
(o) .C(X)NR8R9. 
(p) =N-ORio. 
150 (q) =NRio. 

(r) -S(0)tRio, 
(s) -X*C(X)Rio, 
(t) (=X), and 
(u) -OSC)2Rii, 
155 (17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituents 
160 independently selected from 

(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

165 (e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 
170 (21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 
175 (c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 
(0 -OH, 

provided that no two -OH groups are attached to the same carbon, 
ISO (g) thioalkoxy of one to twelve carbons. 
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(h) perfluoroalkyl of one to twelve carbons, 

(i) .NR7R7% 
(j) 'CO2R10. 

(k) -OSO2R11. and 
185 a) (=X); 

R2, R3, and R4 are independently hydrogen or Ri; or 

Rl and R2 together are -X*-Y*-Z*- where X* is -O- or -CH2-, Y* is -C(0)- or 
190 -(C(Ri2)(Rl3))v - where R12 and R13 are independently hydrogen or alkyl of one to 

twelve carbons and v is 1, 2, or 3, and Z* is selected from -CH2-, -CH2S(0)r, 
.CH2O, -CH2NR7% -MR?-, and -0-; 

L2 is selected from 
195 (1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 
200 (b) spiroalkenyl of five or eight carbon atoms, 

(c) 0x0, 

(d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 
205 (4) alkynylene of two to twelve carbons, 

(5) -NR7-, 

(6) -C(X)-. 

(7) -0-, and 

(8) -S(0)r; and 

210 

R5 is selected from 

(1) halo, 

(2) hydrogen, 

(3) -C(=NR7)ORio. 
215 (4) -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 
(5) alkyl of one to twelve carbons. 
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(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached directly 
220 to 1-3 when L3 is other than a covalent bond, 

(7) cycloalkyl of three to twelve carbons, 

(8) heterocycle, 

(9) aiyl 

where (5)-(9) can be optionally substituted with 1, 2. 3, 4, or 5 substituents 
225 independently selected from 

(a) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 
230 (c) -CN, 

(d) halo, 

(e) -CHO, 

(f) -NO2. 

(g) haloalkoxy of one to twelve carbons, 

235 (h) perfluoroalkoxy of one to twelve carbons, 

(i) -NRs-Rq* where Rg' and R9' are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve caifoons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 
240 (iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 

and is substituted with 1 or 2 phenyl substitoents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
245 substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
250 carbons. 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcdy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons. 
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provided that a carbon of a carbon-carbon triple bond is not 
directly aitaciied to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independently selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 

perfluoroalkyl of one to twelve carbons, 

-NR7R7% 

-CO2R10. 

-OSOzRii.and 

(=X), or 

Rg' and R9* together with the nitrogen atom to which they are 
attached form a ring selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phihalimide, 

(viii) thiomorpholine, and 

(ix) thiomorpholine sulfone 

where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 

=NNR8'R9\ 

-NRtNRs'Rq'. 
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0) -C02R8, 
(m) -C(X)NR8*9% 
(n) =N.OR8, 
295 (o) =NR8, 

(P) -S(O)tRl0, 
(q) .X'C(X)R8. 
(r) (=X), 

(s) -0-(CH2)q-Z-Rio where Rio is defined previously, q is 1, 2, or 3, 
30Q and Z is O or -S(0)r. 

(t) -OC(X)NR8'R9S 
(u) -OSO2R11, 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LbRso where Lb is selected from 
305 (i) a covalent bond, 

(ii) 

(iii) -S(0)r, and 

(iv) -C(X)- and 
R30 is selected from 

310 (i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached direcdy to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

315 provided that a carbon of a carbon-carbon triple bond is not 

attached direcdy to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

320 provided that no two -OH groups arc attached to the same 

carbon, 
halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 

325 -NR8'R9% 

-O-(CH2)q-Z.Ri0. 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons. 
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alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-0S02-(alkyl of one to twelve carbons), 
aryU and 
heterocycle, 

(iv) aryl, 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



provided that no two -OH groups are attached to the 
same carbon. 



(vi) heterocycle, and 

(vii) heterocycle substituted with 1, 2, 3, 4, or S substituents 
independently selected from 



alkyl of one to twelve carbons, 
halo, 

-NO2. and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon. 



(X) -X^C(X)X*'Rio. 

(y) -NHC(0)NHNH2, 

(z) alkenyl of two carbons, 

(aa) -C(=NR7)ORio, and 

(bb) -NR7(X)NR8*R9% 



provided that when R5 is (9), L3 is other than -NR7- or -0-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

R^19t ^20* wd R21 are independently selected from 

(a) hydrogen, 

(b) halo. 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 
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(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 
365 (d) alkyi of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
370 carbon. 

(iii) -SH, 

provided that no two -SH groups are attached to the same 







carbon. 




(iv) 


-CN, 


375 


(V) 


halo. 




(vi) 


-CHO, 




(vii) 


-NO2. 




(viii) 


haloalkoxy of one to twelve carbons. 




(ix) 


perfluoroalkoxy of one to twelve carbons. 


380 


w 


-NRg'Rg- 




(xi) 


=NNR8'R9S 




(xii) 


-NRTNRg'Ry, 




(xiii) 


-CO2R10. 




(xiv) 


-C(X)NR8R9-. 


38S 


(XV) 


=N-ORio. 




(xvi) 


=NRio, 




(xvii) 


-S(O)tRi0, 




(xviii) 


-X*C(X)Rio. 




(xix) 


(=X). 


390 


(XX) 


-0-(CH2)q-Z-Rio. 




(xxi) 


-OC(X)NR8R9'. 




(xxii) 


-LbRso. 



(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -0S02Rii,and 

395 (xxv) -NR7(X)NR8'R9\ or 

R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 
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/ ^22 

(c) R23 (allene) where R22 and R23 are independently 

400 hydrogen or alkyl of one to twelve carbons, and 

(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring foimed by R20 and R21 together can be 
optionally substituted with one or two substituents independently selected 
from 

405 (a) alkoxy of one to twelve carbons, 

(b) -OH. 

provided that no two -OH groups are attached to the same carixm, 

(c) -SH. 

provided that no two -SH groups are attached to the same carbon. 
410 (d) -CN, 

(e) halo. 

(f) -CHO. 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons. 

415 (i) perfluoroalkoxy of one to twelve carbons. 

G) -NRs'Ry 

(k) =NNR8-R9-. 

0) -NRyNRgRy, 

(m) -CO2R10. 
420 (n) -C(X)NR8R9'. 

(o) =N-ORio. 

(p) =NRio. 

(q) -S(0)tRio. 

(r) .X'C(X)Rio. 
425 (s) (=X). 

(t) -O-(CH2)q-Z-Ri0. 

(u) -OC(X)NR8'R9'. 

(v) -LbRsO. 

(w) alkanoyloxy where the alkyl group is one to twelve carbons. 
430 (x) -OSOiRu.and 

(y) -NR7(X)NR8-R9-: 

R6 is hydrogen or alkyl of one to twelve carbon atoms; or 
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435 -L2-R5 and Re together are selected from 

(1) =o. 

(2) ^ where 5 is 1.2,3, or 4 and A is selected from 

(a) -CH2-. 

(b) -O^, 

440 (c) -S(0)i. and 

(d) -MR?-, and 



(3) 



^26 

26 where the carbon-carbon double bond can be in the E or Z 
configuration and R26 and R26' are independently selected from 
445 (a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 

450 (0 cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(0 can be 
optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

455 (i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

4^0 provided that no two -SH groups are attached to the same 

carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 
465 (vii) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons. 
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(X) 






(xi) 


=NNRg'R9S 


470 


(xii) 


-NRTNRg'Rg-, 




(xiu) 


-CO2R10, 




(xiv) 


-C(X)NRgR9', 




(XV) 


=N-ORio, 




(xvi) 


=NRio, 


475 


(xvii) 


-S(O)tRi0. 




(xviii) 


-X'C(X)Rio. 




(xix) 


(=X). 




(XX) 


-0(CH2)q-Z-Rio, 




(xxi) 


.OC(X)NR8'R9'. 


480 


(xxii) 


-LbRso. 




(xxiii) 


alkanoyloxy where the alkyl group is one to twelve carbons, 




(xxiii) 


-0S02Rli.and 




(xxiv) 


-NR7(X)NR8'R9'; 



485 R16 and R16' are independently hydrogen or alkyl of one to six carbons; or 

R16 and Ri^ together are alkenyl of two carbons; 

a broken line represents the optional presence of a double bond, 
provided that when R16 and Ri^ together are alkenyl of two carbons, the double 
490 bond is not present; 



Y is selected from carbon, nitrogen, and N+(=O0; 

Ri7 is absent or hydrogen or alkyl of one to six carbons, 
495 provided that when the double bond is present, and Y is nitrogen or N^(=0), 

Rl7 is absent; and 

R18 and Ri8» are independently hydrogen or alkyl of one to six carbons; or 
R18 and Ri8» together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
500 eight carbons. 

2. A compound according to Claim 1 of Formula n 
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or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl» R2» R3« lUt Rs* R6» and L2» are defined above. 



3. A compound according to Claim 2 where Ri is -Li-Ra» Ll is -O- or -S-, and Ra is 
alkyl of one to twelve carbons that can be optionally substituted, or Ri and Rz 
together are -X*-Y*-Z*-. 



4. A compound according to Claim 3 selected from 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyHH-[l]benzopyrano[3,4. 
flqumoline 1 H-[ 1 ] benzopyrano[3.4-flquinoline, 

2.5-dihydro-10-melhoxy-2,2.4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
fiquinoline, 

l()-(difluoromethoxy)-2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-ethoxy-2,5-dihydro-2,2.4-trimethyl-5-phenyHH-[ l]benzopyrano[3,4- 
fjquinoline, 

5-(3-brorao-5-methylphenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyHH- 
[ 1 ] benzopyrano [3 ,4- fjquinoline, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Af]quinolin-5- 
yl)phenoUacetate (ester), 

3.(2,5-dihydro-10-methoxy.2,2,4-trimethyl-lH-[l]ben2opyrano[3,4.flquinolm-5- 
yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3-(methylthio)methoxy]phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

[3-(2,5-dihydro- 1 0-methoxy.2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoUn-5- 
yOphenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyI]-2,5-dihydro-10-methoxy-2,2,4-trimethyl 
lH-[llbenzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimediyl-5-[3-methyl-5-(l-morpholinyl)phenyll- 
lH-[ l]benzopyrano[3,4-f]quinoline. 
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2.5-dihydro- 10-meihoxy-2,2,4-trimethyI-5-(phenylmethylene)- IH- 
tl]benzopyrano[3,4-f|quinoline, 

5-(3,5-dichlorophenyl)-2»5-dihydro- 10-methoxy-2^.4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-butyl-2,5Kiihydro-10-methoxy-2.2,4-trimethyl-lH-[l]ben2opyranot3,4- 
flquinoline, 

2,5-dihydn)-10-methoxy-2.2Atrimethyl-5-[3-(trifluoromethyl)phen^^^ 
[ l]benzopyrano[3,4-f]Quinoline, 

2,5-dihydro- l()-methoxy-5-(4-methoxyphenyl)-2,2,4- tiimethyl- 1 H- 
[ 1 ] benzopyrano [3 ,4-f]quinoline, 

5-(3-chlorophenyl)-2,5-dihydro- l()-methoxy-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-flquinoline, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-lH- 
[l]benzopyiano[3*4-fiquinoline, 

(± )-2»5-dihydro- 10-methoxy-2.2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
fiqiiinoline, 

(± )-2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
f)quinoline, 

5-(3,5-dimethylphenyl)-2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH- 
(l]benzopyrano[3.4-f]quinoline, — 
5-(4-chlorophenyl)-2,5-dihydn>-10-methoxy-2,2Atrimethyl-lH^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

5-(3,4-dimethylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimediyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro-l()-methoxy-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-[3,5-bis(iiifluoromethyl)phenyl]-2,5-dihydro-l()-methoxy-2,2Atrimethyl-lH^ 
[l]benzopyranot3,4-f]quinoline, 

(-)-5<3,5-dichlorophenyl)-2^-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

(+)-5-(3.5-dichlon)phenyl)-2,5-dihydro-l()-meihoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(3,5-difluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-lrimeihyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-meihoxy-2,2,4,N-tetramethyl-N-phenyl-lH-[l]ben2opyrano[3,4- 
f]quinoUn-S-amine, 

(-)2,5-dihydro- 10-melhoxy-2,2,4-trimethyl-5-(2-propenyl)- IH- 
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[ l]benzopyrano[3,4-flquinoline, 

(+).2,5-dihyciro- 10-methoxy.2,2,4-trimeihyl-5-(2-propenyl> IH- 
[llbenzopyrano[3,4-f|quinoline. 

2,5Klihydro-10-methoxy-2;2Atrimethyl-lH-[l]benzopyran^ 

4- (2»5-dihydro-l()-methoxy-2.2,4.trimethyl.lH-[l]benzopyiMo[3,^^ 
yl)*N^-dimethyIbenzenaiiune, 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-(5-methoxy 
t l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(5-pn>pyl-2-tMeny 
[l]benzopyrano[3.4-fjquinoline, 

24-dmydro-10-methoxy-2,2.4-trimethyl-5-[4-(l-moipholinyl)phenyy 
[l]ben2;opyrano[3,4-f|quinoline. 

l-(2^dihydro-l()-methoxy-2.2.4-tiimethyl-lH-[l]benzopyranoP 

5- yl)-3.3-dimethyl-2-butanone, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl. lH-[l]benzopyrano[3.4-f|quinoline-5- 
carbonitrile, 

1- (2,5-dihydro-10-methoxy-2.2»4-trimethyl-lH-[l]benzopyrano[3,4-nqui^^ 
5-yI)-2-propanone, 

methyl-2,5-dihydro- 1 0-methoxy.2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoIine-S-acetate, 

2- (2,5-dihydro-10-methoxy-2,2,4-tiimethyl-lH-[l]ben2opyrano[3.4-f]q 
5-yl)- 1 -phenylethanone, 

5-[2-(chloromethyl)-2-propenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyI. 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-(-methylene- lH-[ l]benzopyrano[3,4. 
f]quinoline-5-propanol, acetate (ester), 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(4-methylphenyl)-lH- 
[ l]benzop}rrano[3,4-f]quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro-l()-methoxy-2,2,4-trimethyI-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

5-(3-bromophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- 1 H- 
[ llbenzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(phenylmethyl)-lH- 
[ l]benzopynino[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-propyl- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline. 
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5-(4-fluorophenyl)-2,5-(iihydro-10-methoxy-2A4-trimethyI-lH- 
[l]benzopyiano[3.4-f]quinoliiie. 

5-(3-fluorophenyl).2,5-dihydro-10-methoxy-2^,4-trimethyl-lH- 
[l]benzopynuio[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-2,2.4.5-tetramethyl.lH.[l]ben2opyrano[3.4.nquinolin^^ 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-(l.methylethyl>lH- 

[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-2,2.4-trimediyl-5-(2-methylpropyl)-lH- 
[l]ben2opyrano[3,4-flqiimoline, 

5-cthyl-2^sfihydro-l()-methoxy-2,2,4-triinethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2.5-dihydro-l().methoxy-2.2.4-tiimethyI-lH-[I]beiizopyranot3.4-flquinoU^^ 
carboximidic acid ethyl ester. 

2,5-dihydro-10.methoxy-2.2.4-trimethyl-(-raediyIenelH-[l]beii2opyrano[3.4- 
flquinoIine-5-propanol, 

2,5-dihydro-10-methoxy-2.2.4.N.N-pentamethyl-lH-[l]benzopyrano[3.4. 
flquinoline-S-acetamide. 

2.5-dihydro-10-methoxy-2^,4.N.N-pentamethyHH-[l]benzopyrano[3,4. 
f]quinoline-5-ethanainine. 

N-cyclopropyl-2,5-dihydro-l(^methoxy-2,2.4.trimethyI-lH-[l]benzopyrano[3,4. 
fJquinoline-5-acetamide, 

2,5-dihydro-10-methoxy-2,2.4-trimeihyl-5-(2-propynyl).lH-[l]benzopyrano[3.4- 
fjquinoline. 

5-(2.5HJihydn)-10-raethoxy-2.2,4-trimeihyl-lH-[l]ben2opyrano[3.4-f3quinolin-5- 
yl)-2(5H)-furanone. 

5-(3-butenyl)-2.5-dihdyro.l0-methoxy-2,2.4-trimethyl-lH-[l]ben2opyrano[3.4- 
fjquinoline, 

2.5-dihydro-10-methoxy.2.2.4-trimethyHH-tl]benzopyrano[3.4-f]quinoUne-5- 
propanol, 

5-(3,5-dichlorophenyl)-10-ethoxy-2.5-dihydro-2^,4-trimethyl-lH- 
[l]benzopyrano[3.4-fjquinoline. 

l()-(bromodinuoromethoxy)-2,5-dihyro-2,2.4-trimethyl-5-(2.propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoIine, 

t3-(2.5-dihydro-10-raethoxy-2.2.4-triinethyI-lH-[l]benzopyrano[3,4-f]quinoUn-5- 
yl)phenyl] methylcarbonate, 

2,5-dihydro-10-methoxy-5-(3-methoxyphenyl)-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline. 
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2.5-dihycIro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenylMH- 
[ llbenzopyrano[3,4-f|quinoUne, 

2.5-dihydro-10-methoxy-2^Atrimethyl-5-[3-(phenylmethoxy)phenyl]-lH- 
[l]benzopyrano[3.4-flquinoline. 

5-[3<cyclopropylmethoxy)phenyl]-2.5-dihydto-l().methoxy-2,2Atrimethyl- 
1 H-[ 1 ]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl-5-[3-[2-(l-piperidinyl)ethoxy]p^^ 
1 H-[ 1 ]benzopyrano[3,4-fIquinoline. 

5-(3-hexyloxyphenyl)-2^-dihydro-10-methoxy-2^,4-trimethyl-lH- 
[l]benzopyrano[3.4-fIquinoline, 

5-[3-(2,4Kiimtrophenoxy)phenyl].2,5-dmydro-10-methoxy-2,2,4-trimethyl- 
lH-[l]beiizopyrano[3.4-fIquinoIine, 

2.5-dihydro-10-methoxy-2A4-trimethyI-5-[3-(2-propynyloxy)phenyl].lH- 
[l]benzopyrano[3.4-fIquinoIine, 

3- (2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]ben2opyranot3.4-f]quinolin- 
5-yI)phenol-4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3,4-f|quinolin- 

5- yI)pI»nolacetate (ester), 

4- (2.5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4-flquinolin- 

5- yI)phenol, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl-5-t[4-(methylthio)methoxy]phenyI]- 
1 H-[ 1 ]benzopyrano[3,4-fIqumoline. 

[4-(2.5-dihydro-10-methoxy-2^,4-trimethyl-lH-[l]benzopyrano[3,4-flquinolin- 
5-yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2.2,4-trunethyl-5-[4-(phenylmethoxy)phenyl]-lH- 
[l]ben20pyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-[3-(methoxymethoxy)phenyl]-lH- 
[l]benzopyrano[3,4-fIquinoIine, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl.lH-[l]benzopyrano[3,4-f|quinolin-5- 
yOphenyl] 1-morpholinecarboxylate, 

2,5-dihydro-10-methoxy-2.2.4-trimethyl-5-[3-[(methykuIfmyl)methoxy]phenyl]- 
lH-[ 1 ]benzopyrano[3,4-flquinoline. 

0-[3-(2,5-dihydn>- 10-methoxy-2.2.4-trimethyl- lH-[ 1 ]benzopyrano[3.4- 
f]quinolin-S-yl)phenyI] ester, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-(methylthio)phenyl]- IH- 
[ 1 ] benzopyrano[3.4-f|quinoline, 

0-[3-(2,5-dihydK)- 1 0-methoxy-2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3.4- 
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f|quinolin-5-yl)phenyl] methylcarbonothioaie, 

[3-(2^-dihydro-10-methoxy-2,2Atrimethyl]-lH-[l]benzopyrano[3,4^^ 
5-yl)phenyl] trifluoromethanesulfonate, 

5-(3-(4,5-dihydro-4,4-dimethyl-2-oxazolyI)phenyl]-2,5-dihydro-10-niethoxy- 

2«2,4-trimethyl- lH-[ l]benzopyrano[3,4-f|quinoline, 

ethyl 3-(2^ihydK)-l()-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4- 

f|quinoIin-5-yl)benzoate, 

3-(2,5-dihydro- 10-methoxy-2,2.4-trimethyl- lH-tl]ben2opyrano[3.4-flquinolin-5- 
yl)benzoic acid, 

2,5-dihydro-l()-methoxy-2^,4-triraethyl-5-[3-methyl-5-(2-pn)penyl)phenyl]^ 
lH-[ l]benzopyrano[3,4-f]quinoline, 

l.[3K2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-f]quinoU^^ 
S-yl)-S-inethylphenyI]ethanone, 

3-(2,5-dihydro-l()-methoxy.2,2Atrimethyl-lH-[l]benzopyrano[3.4-nqui^^ 
yl)-S-trimethylbenzeneinethanol, 

5-[3-(2-fiiranyl)phenyl]-2,5-dihydro- 10-methoxy-2,2,4-trimethyHH. 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(lH-pyiToUdm^ 
yl)phenyl]-lH-[l]benzopyrano[3,4-qquinoline, 

3-(2,5-dihydro- 10-inethoxy-2,2,4-lrimethyl- lH-[llbenzopyrano[3,4-f]quiaolin- 
S*niethyI)-SJ4-diniethylbenzenamine, 

3-(2,5-dihydro- 10-methoxy-2.2,4-trimethyl- lH-[l]benzopyrano[3»4-f]quinolin-5- 

yl)-5-methyI-N-(2-propenyI)benzamide, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyiMo[3Anquinolm^ 
5-yl)-N-(2-methoxyethyl)-5-methylbenzenamine, 

3-(2»5-dihydro-10-methoxy-2,2Atrimeihyl-lH-[l]benzopyrano[3,4-nquinolin- 
5-yl)-N-(2-propenyI)benzenamine, 

N'-[3-(2,5-dihydro-10-inethoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)-5-meihylphenyl]-N,N-dimethylurea, 
N-[3-(2.5-dihydro- 10-methoxy-2,2,4-trimethyHH-[ l]benzopyrano[3,4- 
f|quinoIin-5-yI)phenyl]benzenemethanamine, 

5-[(3,5-dichlorphenyl)meihylene]-2^-dihydro-10-methoxy-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[(4-chlorophenyl)methylene]-2,5-dihydro-10-inethoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3- 

(trinuororaethyl)phenyl Jmeihylene]- 1 H-[ l]-benzopyrano[3,4.f]quinoline. 
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5-[(2,6-difluorophenyI)methylene]-2,5-dihydro-10-methoxy-2,2,4-tm 
[l]benzopyrano[3,4-f)quinoline, 
210 5-[(2-chlorophenyl)methylenel-2,5-dihydro- 10methoxy-2,2,4-trimethyl- 1 H- 

[ l]benzopyrano[3,4-fIquinoline, 

5-[(2,6-dichlorophenyl)methylene]-2^-dihydro-l()-niethoxy-2,2,4-trimeth^^^ 
[ l]beiizopyrano[3,4-fjquinoline» 

5-[(2-fluorophenyl)methylene]-2,5-dihydro- l()-methoxy-2»2,4-tiimethyl^ IH- 

215 [ l]ben2opyrano[3 ,4-flquinoline, 

2,5-<iihydro-10-methoxy-2,2,4-trimethyl-5-[(4,5-dihydro-4»4-dimethyl-2- 
oxazoly l)methy lene]- 1 H- [ 1 ]benzopyrano[3 ,4-flquinoIine, 
2,5-dihydro- 10-methoxy-2,2,4-triinethyl-5-(2-pyridinylmethylene)- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

220 2»5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-thienyl)-lH-[l]ben2opyrano[3,^ 
f]quinoline, 

2,5-dihydro-9, 10-dimeihoxy-2,2.4-trimethyl-5-(2-propenyl)- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(2-cyclohexen- 1 -yl)-2,5-dihydro-9, 10-dimethoxy-2,2.4-tiimethyHH- 
225 [l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-methyl-3-butenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-l()-methoxy-5-(5,5-dimethyl-3-cyclohexenyl)-2,2,4-trimeth 
[ l]benzopyrano[3 ,4-fIquinoline, 
230 rel (5R,2'R) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 

trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

a«n(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
triraethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline. 
2,5-dihydro-10-methoxy-5-(3-cyclopentenyl>2,2,4-trimethyl-lH- 
235 tl]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(3-cyclohexenyl)-2.2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-l()-methoxy-5-(3-butenyl)-2,2Atrimethyl-lH-[l]benzopyrano[3 
flquinoline, 

240 2^-dihydro- 10-methoxy-5-( 1 -eihenyl- 1 -cyclohexyl)-2,2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(4,4-dimelhyl-3-cyclohexenyl)-2.2,4-trimeA^ 
[ l]benzopyrano[3,4- flquinoline. 
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2^-dihydro- 10-methoxy-5-( l-methylene-2K;yclohexyl)-2^,4-trimeA^^ 
[ l]benzopyrano[3,4-f|quinoline» 

2^-dihydro-l(>methoxy-5-(l-oxo-2-cyclohexyl>2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,S-dihydro- 10-methoxy-5-(3-cyclooctenyl)-2,2,4-trimethyl- IH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-metfaoxy-5-(3-cycloheptenyl)-2»2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-fIquinoline, 

2»5-dihydrcH l()-raethoxy-5-( l-cycIohexenylmethyl)-2^,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-raethoxy-5-(3,3-dimethyl-6-cyclohexenyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-10-methoxy-5-(2-bromo-3-propenyl)-2Jl,4-trimethyl-lH^ 
[ l]benzopyrano[3 ,4-f|quinoIine, 

r£/(5R,3*R) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyI-3-cyclohexenyl)-2,2,4- 
trimetfiyl- 1 H-[ 1 ]benzopy rano[ 3 ,4-f] quinoline, 

r€l(5R3"S) 2,5-dihydro- 10-methoxy-5-(l -hydroxymethyl-3-cyclohexenyl)-2,2.4. 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-ineihoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyHH- 
[ l]benzopy rano[3,4-f]quinoIine, 

2^-dihydro- 10-methoxy-5-(3-indolyl)-2,2,4-trimeihyl- lH-[ l]benzopyrano[3,4- 
nquinoUne, 

rel (5S,3* S) 2,5-dihydro- 1 0-methoxy-5-(l -methyl-3-cyclohexenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R»3'S) 2,5-dihydro-l()-methoxy-5-(l-meihyl-3-cyclohexenyl)-2^,4-trimeA^^ 
1 H- [ 1 ] benzopy rano[3,4-f] quinoline, 

(-) (5S,3*S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyL- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2.5-dihydro-10-meihoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro- 10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-)-(5S, 3 • R) 2,5-dihydro- 10-methoxy-5-( 1 -methyl-3-cycIohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 )benzopyrano[3,4-f]quinoline, 

(+)-(5R, 3' S) 2,5-dihydro-10-methoxy-5-( l-methyl-3-cyclohexenyl)-2,2,4- 
trimethyl-l H-[ 1 ]benzopyrano[3,4-f]quinoline. 
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2,5-dihydro- 10-methoxy-5-( l-chloromethyl-3-cyclohexenyl)-2,2 Atrim IH- 
[l]benzopyranot3,4-qquinoline, 

rel (5R, 3*R) 2^-dihydro-10-raethoxy-5-(l-inethoxymethyl-3-cyclohexenyl>2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-inethoxy-5-(l-methylthiomethyl-3-cyclohe«^ 
2,2,4-uimethyl- 1 H-[ l]benzopyrano[3.4-f|quinoline, 

rel (5R, 3'S) 2,5-dihydro-l()-methoxy-5-(l-aceloxymethyl-3-cyclohexenyl>2.2,4^ 
tiimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dmydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyi)-2^,4- 
trimethyl- 1 H-[ 1 ]benzopynmo[3,4-f]quinoline, 

rel (5R. 3'R) 2,5-dihydro-10.methoxy-5-(l-(N,N-dimethylamino)methyl-3- 

cyclohexenyl)-2,2.4-trimethyHH-[ l]ben2opyrano[3.4-f|quinoline, 

rel (5R, 3'S) 2^-dihydro-l()-methoxy-5-(l-raethylthiomelhyl-3-cyclohexenyl)- 

2,2,4-trimethyl- lH-[l]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l'(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-triinethyl- 1 H-[ l]benzopyrano[3,4-f|quinoline. 

rel (5R. 3*R) 2,5-dihydro-10-methoxy-5-(l-(N-inethyl-N- 

methylsulfonylamino)methyl-3-cycloh«enyI)-2,2,4-trimethyl-l^ 

[l]benzopyrano[3,4-£]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N.N dimethylamino)methyl-3- 
cyclohexenyl)-2,2,4-tiimethyl- lH-[ l]benzopyrano[3,4-flquinoline, 
rel (5R. 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3- 
cyclohexenyl>2,2,4-trimethyl-lH-[l]benzopyiano[3,4-f]quinoline, 
2,5-dihydro- 10-meihoxy-5-(2-melhyl-3-propenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l,3-butadien-2-yl)-2,2.4-trimethyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-meihoxy-5-(2-carbomethoxy-3-propenyl)-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-nquinoIine, 

2,5-dihydro-10-methoxy-5-(l,2-dihydroxy-3-propyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-meihoxy-5-(l,2-epoxy-3-propenyl)-2,2,4-lrimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l-(N-phthalimido)-3-propyl)-2^At™ 
[ 1 ]benzopyrano[3.4-flquinoline. 
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2^-dihy dro- 1 0-methoxy-5-( 1 -amino-3-propy l)-2,2,4-trime thyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-raethoxy-5-(l-(hydrazinocarbonylamino)-3-propyl)-2,2,4-trra 
1 H-[ 1 ] benzopyrano[3,4-f| quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(2-carboined[ioxy- l-ethenyl)-2.2,4-trimethyHH- 
[ l]beiizopyrano[3,4-f|quinoline, 

(^2,5-dihydro-10-methoxy-5-(l-pix>penyl)-2.2,4-trimethyl-lH^ 
[ 1 ]benzopyrano [3,4-fIquinoline, 

{E) 2,5-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- l()-methoxy-5-(3-(N,N-dimethylaininocarbonyloxy)- 1-propenyl)- 
2,2,4- trimethyl-lH-(l]ben2opyranot3,4-flquinoline, 

(£) 2,5-dihydro- 10-methoxy*5-(3*methoxymethoxy- l-propenyl}-2,2,4-trimethyl- 
lH-[l]benzop3rrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxy-3-propenyl)-2,2,4-triniethyHH- 
[ l]benzopyrano[3,4-f|qumoline, 

methyl 2-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f)quinolin-5-yl) acetyl hydroxamate, 

2-(2.5-dihy dro- 1 ()-methoxy-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinol^^ 
yl) acetaldehyde, _ 
2,5-dihydro- 10-inetboxy-S-(2-cyclohexylidenylethyl)-2,2,4-triinethyl- IH- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2-cyclopentylidenylethyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-(2-cycIoheptylidenylethyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-melhoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethyl- IH- 
[ l]beiizopyrano[3Af|quinoline, 

trans 2,5-dihydro- 10-inethoxy-5-(2-butenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro- 10-inethoxy-5-( 1 , 1 -ditluoro- l-propen-3-yl)-2,2,4-trimethyHH- 
[ I]benzopyrano[3,4-flquinoline, 

(£) methyl 2-(2,5-dihydro- 10-meihoxy-2,2,4-trimethy I- 1 H- [ 1 ] benzopyrano[3,4- 
flquinolin-S-yl) 2-butenoate, 
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(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy-2-buten- l-yl)-2.2.4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

(£) 2»5-dihydro- 10-methoxy-5-(4-(N»N-dimethylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4- trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaininocarbonyloxy)-2-buten- 1 -yl)- 

2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

(£) 2^-KUhydro- 10-methoxy-5-(2-butenyl)-2,2,4-tiimethyl- IH- 1 l]benro^ 

flquinoline, 

2,5-dihydro- l()-methoxy-5-(2-hydroxyethyl>2.2,4-trimethyl- IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N-ben2ylcarbonyloxy)ethyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-10-methoxy-5-(2-(N-morphoUnocarbonyloxy)ethyl)-2,2.4-trimethyl- 
lH-[l]benzopyrano[3,4-fIquinoline, 

2,5-dihydn>-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyl)-2,2,4- 
trimethyI-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(2-(N-methyaminocarbonyloxyoxy)ethy l)-2,2,4- 
trimethyl- 1 H-t l]ben20pyrano[3,4-flquinoline, 

2,5-dihydro-10-medioxy-5-(2-(N,N-dimethylaminocarbonyloxy)ethyl)-2,2.4- 
trimetfay 1- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoIine, 

2,5-dihydro- 1 0-methoxy-5-(2,2-dimethylethoxycarbonylamino)methyl)-2,2,4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-f]quinoline, 
2^-dihydro- 1 0-methoxy-5-(aininomethyl)-2.2,4-trimethyl- 1 H-[ 1] benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro- 10-meihoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4- flquinoline, 

2,5-dihydro- 10-meihoxy-5-(carboedioxy)-2,2,4-triniethyl- lH-[ l]benzopyrano[3,4- 
f}quinoline, 

2,5-dihydro- 10-medioxy-5-(cyclopeniyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 1 0-me thoxy-5-( 1 -me thylpropa- 1 ,2-dieny l)-2,2,4- trimethyl- 1 H- 
[ l]benzopyrano[3 ,4- flquinoline, 

2,5-dihydro- 10-medioxy-5-(3,4,5-trifluorophenyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline. 
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2^-dihydn>-10-methoxy-S*(cycIohexyl)-2,2,4-trimethyl-lH-[l]benzopyranoP 
390 f]Quinoline, 

2^-dihydro- 1 0-methoxy-5-(2-pyridyl)-2,2.4-trimethyl- 1 H-[ l]benzopyrano[3.4- 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(3-pyridyl)-2,2,4-lriinelhyl- lH-[ l]benzopyrano[3,4- 
flquinoline, 

395 2.5-dihydn>10-methoxy-5-(4-pyridyl)-2,2,4-tiimethyl-lH-[l]te^ 
f]quinoline, 

9-10-methyIenedioxy-S-phenyI-2,2,4-trimediyl-lH-2,5-dihydro- 
[ l]ben2opyrano[3,4-flquinoline, 

5-(3-propenyl)-9-chloro- 10-ethenyl-2,2,4-trimethyl-2,5-dihydro- IH- 
400 [ l]beiizopyrano[3,4-f|quinoline, 

9- chloro- 10-methoxy-5-phenyl-2,2.4-trimethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-fiquinoline, 

5-(3-propenyl)-9-chloro- l()-difluoromethoxy-2,2,4-trimethyl-2,5--dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline, 
405 9-cWoro- 10-difluoromethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro- IH- 

[ l]benzopyrano[3,4-f]quinoline, 

8-fluoro- 10-melhoxy-5-phenyl-2,2,4-trirnethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3»4-f|quinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-2,2,4-tiixnethyl-23-dihydro-lH- 
410 [ l]benzopyrano[3,4-f|quinoline, 

(10-methoxy-9-fluorc>-5-(3-propenyl)-2.2.4-tiimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

1 0- methoxy-9-hydroxy-5-(3-propenyl>2,2,4-trimelhyHH-2^-dihydro- 
[l]benzopyrano[3,4-flquinoline, 

415 (+/-) 2,5-dihydro-9-hydroxy-10-meihoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 

[ l]benzopyrano[3,4-f]qumoline, 

(4/-) 2»5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-( 1 -methylcyclohexen-3- 
y l)-lH-[ l]benzopyrano[3,4-fIquinoUne, 

(-) (5S, 3'S>9-hydroxy-5-[l-methyl-3-cycIohexenyl]- 10-methoxy-2,2,4-trimethyl- 
420 2 ,5-dihy dro- 1 H- [ 1 ] benzopy rano[3 ,4-flquinoline, 

(+) (5R3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-tiimeihyl- 
2,5-dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S)-9-hydroxy-5-[ l-methyl-3-cyclohexenyll- 10-methoxy-2,2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-flquinoline, 
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425 (-) (5S,3'R>9-hydroxy.5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2.2,4-trimethyl- 

2,5-dihy dro- 1 H- [ 1 ] benzopy rano [3 ,4-fJquinoline, 

re/-(5S3'R)-9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2,2,4- 

trimeihyl-2,5-dihydro- 1 H-[ l]ben2opyrano[3,4-flquinoline, 

(+/-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(l- 

430 methylcyclohexen-3-y 1)- 1 H-[ l]benzopyrano[3,4-f|quinoline, 

rffK5S3'R)-9-hydroxy-5-[l-meihoxymethyl-3-cyclohexenyl]- lO-inethoxy-2,2.4- 
tiimethyl-2,5-dihydrc>-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-5-propyl-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-fIquinoline, 

435 (-) (5S,3'S) 2,5-dihydro-9-hydroxy- lO-methoxy-2,2 Atrimethyl.5-(3- 

cycloheptenyl)«lH-[llbenzopyrano[3,4-fIquinoline, 
(-) (5S»3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
cyclohepteny 1)- lH-[ l]ben2opyrano[3.4-flquinoline. 
2,5-dihydro-9-hydroxy-10-methoxy -2,2.4-tiimethyl-5-phenyHH- 

440 t l]benzopyrano[3,4-f]quinoline, 

2,5-dihydrcH9-hydroxy-l()-methoxy-2,2.4-trimethyl-5-(3,5-difluorophenyl)-lH^ 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimeihyl-5-(3A5-trinuorophra^ 
[ l]bcnzopyrano[3,4-flquinoline, 
445 5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-uimeihyl-5-(3- 
cyclopenteny 1)- 1 H-[ 1] benzopyrano[3,4-flquijioline, 
(-) (5S,3*R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
450 cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophe^ 
[ l]benzopyrano[3,4-f]quinoUne, 

2.5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyl)- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

455 2,5-dihydro-9-hydroxy-10-methoxy.2,2,4-trimethyl-5-(3-trifluoromethylpheny0 
lH-[l]benzopyrano[3,4-f]quinoline. 
2^-dihydro-9-hydroxy.l0-methoxy-2,2,4-trimethyl-5-(3-5- 
bistiifluoromethylphenyl)-lH-[l]benzopyrano[3»4-f|quinoline» 
2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl.5-(3-trmuoromethyM^ 

460 chlorophenyl)- lH-[ l]benzopyrano[3.4-fJquinoline, 
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2^-dihydro-9-hydroxy-10-methoxy-2.2,4-tiimethyl-5-(2-methylpro 
( 1 ]benzopyrano[3 .4-f] quinoline* 

2^-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3-fluoro-4s:hloropheny 
lH-[l]benzopyrano[3,4-f]quinoline, 
465 2^-dihydro-9-hydroxy- 10-methoxy-2,2.4-triinethyl-5-(3-butenyl)- IH- 

[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-5-(phenylmethyl)-2,2,4-trime 
[ l]ben2opyrano[3,4-f|quinoline» 

(-) (5S.3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5'[l-ethyl.3- 
470 cyclohexenyl]- lH-[l]benzopyrano[3,4-f|quinoline. 

(-) (S) 5-cyclopentyl-2.5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyHH- 
[l]benzopyrano[3,4-f|quinoline, 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy.l0-raethoxy-2.2,4-tiimethyl-lH- 
[l]benzopyrano[3,4-f)quinoline, 
475 2^-dihydro-9-hydroxy- 10-methoxy-5-(3-propynyl>2,2.4-trimethyl- IH- 

[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-propyl)-lH- 
[l]benzopjrrano[3,4-fIquinoline, 

2^dihydro-9-hydroxy- 10-methoxy-2.2,4-triraethyl-5-(5-meihoxy-2-thienyl^ IH- 

480 [l]benzopyrano[3»4-f|quinoline, 

(±) 2,5-dihydro-9-hydroxy- lO-methoxy-2 A4-trimethyl-5-(2,3.4,5,6- 

pentafluorophenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimeihyl-5(S)-(3(S)- 1- 

hydroxymethylcyclopenten- 3-y 1)- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

485 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5(S)-(3(S)- 1- 

methylcaitoxylatecyclopenten-3-yl)-lH-[l]benzopyrano[3.4-f]quinoliTO^ 
(-) (5S.3'S) 2,5-dihydro-9.hydroxy-10-methoxy-2.2,4-trimethyl-5-(3- 
cyclohexeny 1 )- 1 H-[ 1 ]benzopynmo[3,4-f]quinoline, 
(-) (5S,3'R) 2,5-dihydro-9-hydroxy- 10-methoxy-2.2.4-trimethyl-5-(3- 

490 cyclohexeny 1)- lH-[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimeihyl-5-(2-thienyl)- IH- 
tllbenzopyrano[3,4-f|quinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-meihoxy-2,2,4-trimethyl-5-(2-methylphenyl) - IH- 
[ l]benzopyrano[3,4-f|quinoline, 
495 2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-acetoxymethyl-3- 
propenyl)- lH-[ l]benzopyrano[3,4-f]quinoline. 
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(+) (5R.3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-cA^^ 
cyclohexenyl]-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-cyclohexyl- IH- 
500 [ l]benzopyrano[3,4-flquinoline, 

2,5^trihydro-9-hydroxy-10-meihoxy-2,2,4-trimethyl-lH-[l]benzopyran^ 

fjquinoline, 

2^dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(2-hydroxymeA^^ 
propenyl)- lH-[ l]benzopyrano[3.4-f|quinoline, 
505 methyl 2-[2,5-dmydro-9-hydroxy-10-methoxy-2A4-trimethyl-lH- 

[l]benzopyranot3,4-f]-5-quinolinyl] acetate, 

(Z) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(2-butenyl>lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydn)xy-10-methoxy-2,2,4-trimethyl-5-(3-methyW^ 
510 [ l]benzopyrano[3,4-f|quinoline, 

(+) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

{+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
515 (+) (5R,3'S) 2,5(R)-dihydro-9-hydroxy-10-meihoxy-2,2Atrimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-fIquinoline, 

(+) (5R3'R) 2.5(R)-dihydro-9-hydroxy-10-methoxy-2,2.4.trimethyM^ 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]qumoline. 

ieH5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
520 2,2,4-trimethyl-2,5-dihydro- IH-t l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-l(>methoxy-2,2,4-trimethyl-5-(2-methyl-3-pn>^^ 
[ 1 ]benzopyrano[3 ,4-flquinoline, 

9, 10-Dimedioxy-5-(3-propenyl)-2,2,4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 
525 9j0-Dimethoxy-5-[3-cyclohexenyll-methoxy-2^Atrimethyl-2,5-dihydro-lH- 

[ l]benzopyrano[3,4-f|quinoline, 

10-methoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2.5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(3-propenyloxy)-5-(3-pix>penyl)-2,2,4-triinethyl-lH-2,5-dihydro- 

530 [l]benzopyrano[3,4-f|quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-propenyl>2,2,4-trimethyl-lH-2^-dihydro- 

[l]benzopyrano[3,4-f|quinoline. 
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2.5-dihydro-9-acetoxy- 10-methoxy-2,2,4-triinethyl-S-(2-propenyl)- IH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyl-5-(2-propenyl)-lH-[l]benzopynmo[3,4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 

[l]benzopyrano[3,4-f|quinoline, 

10-methoxy-7-bromo-5-(3-pn>penyI)-2,2,4-trimethyl-lH-2^-dto^ 
[ l]benzopyrano[3,4-f|qumoline, 

7-bromo-5-[l-methyl-3-cyclohexenyl]- l()-methoxy-2,2Atriinethyl-23-dihydro- 
lH-[l]benzopyrano[3,4-f|quinoIine» 

10-methoxy-9-bromo-5-(3-propenyl)-2,2,4-trimethyHH-2.5-dihydro- 
[ 1 ]benzopyrano[3,4-flquinoline, 

7,9-Dibromo- 10-methoxy-5r(3-propenyI)-2,2,4-tiimethyl- lH-2»5-dih 
[ 1 ]benzopyrano[3,4-f]qtunoline, 

7,9-Dibroino-5-[cyclohexen-3-yll- 10-methoxy-2.2,4-triraethyl-2.5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[l-methyl-3-cyclohexenyl]-10-methoxy-2,2,4-trimethyl-2 
dihydro-lH-[l]benzopyrano[3,4-f|quinoline, 

l().methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]beiizopyrano[3,4-f]quinoline, 

10-meUioxy-7-methyl-5-(3-propenyl)-2,2Atrimethyl-lH-2,5-di^^ 
[ 1 ]benzopyrano[3,4-f|quinoline, 

l()-melhoxy-7-acetyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4-f|quinoline, 

(+/-) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-tiimethyl-5-(l-methylcyclohexen^ 
yl)-lH-[l]benzopyrano[3,4-f|quinoIine, 

10-melhoxy-7-methyl-9-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihyd 
[ 1 ]benzopy rano[3 ,4-f| quinoline, 
2.5-dihydro-10-methoxy-5-(3-(N-methyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-f]quinoIine, 
2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 
methylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimeihyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4- 
trimethyl-lH-[l]benzopyran6[3,4-f|quinoline. 
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2,5-dihydro-l()-methoxy-5-(3-(2-hy<iroxyethyl)phenyl)-2.2,4-trim 
[ l]ben2opyrano[3,4-f|quinoline, 

2^-dihydro-l{)-meihoxy-5-(3"(2-methanesulfonyloxyeihyl)phenyl)-2^Atrra 
lH-[l]benzopyrano[3,4-flqumoline, 

2,5-dihydro- 10-methoxy-5-(3-(2-methythioethyl)phenyl)-2,2.4-trimethyl- IH- 
[ l]benzopyrano[3.4-£]quinoline. 

2.5-dihydro-10-meihoxy-5-(3-(2-(NJ^-dimethylaminocarbony 
2.2,4-trimethyl- lH-[l]ben20pyrano[3,4-flqainoline, 
2>dihydro-l()-methoxy-5-(3-(2-(NJ4-<Umethylamino)ethyD^^ 
trimediyHH-[l]benzopyrano[3,4-flquinoline, 

2>dihydro- 10-methoxy-5-cyclopropyl-2,2 Atrimethyl- lH-[ l]benzopyrano[3.4- 
f]quinoline, 

2^-dihydro-10-methoxy-5-ethenyl-2,2Atrimethyl-lH-[l]benzopyran^ 
fjquinoline, 

trans 24i-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trim 
[ l]benzopyrano[3,4-f]quinoline, 

2^-daydro-l()-methoxy-5-(2-phenylethynyl)-2,2.4-trimeA 
[ l]benzopyrano[3,4-fIquinoline, 

cis2,5-dihydro-10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(2-meihylpropenyl)-2.2,4-tfimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

trans 2^-dihydro- 10-methoxy-5-(l-cyclohexenyl>2,2,4-t^ 
[l]benzopyrano[3,4-f3quinoline, 

2^-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]te^ 
fjquinoline, 

2^-dihydro-5-(3-propenyl)- 10-methyUhio-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline, 

(+/-) 23-dihydro-9-(4-acetamidobutanoyloxy)-10-methoxy-2,2,4-trimeth^^ 
lH-[l]benzopyrano[3,4-flquinoline, 

10-(difluoromelhoxy)-2.5-dihydro-5-phenyl-2,2,4-trimethyHH- 
[llbenzopyranot3,4-f|quinoline, 

10-(bromodinuororaethoxy)-2,5-dihydro-5-phenyl-2,2,4-triinethyHH- 
[ l]benzopyrano[3.4-f|quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-((2-fluorophenyl)methyl^ 
- lH-[ l]benzopyrano[3,4-f]quinoUne, 
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10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2»5-dihydro-5-phenyl-2.2,4- 
trimethyl- 1 H-[ 1 ]ben2opyrano[3»4-f]quinoline, 

10-methoxy-5-(3-methylisoxa2ol-5-yl)methyidene-2,5-dihydrc>-5-phenyl-2,2.4- 
uimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoiine« 

10-inethoxy-5-(4«5-dimethyI- 1 3-oxazol-2-yl)methyidene-2,5-dihydro-5-pheny 1- 
2,2,4-triinethyI-lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-S-(6-cUoropyridin-2-yl)methyidene-2,S-dihydro-S-phenyl-2,2,4- 
trimethy 1- 1 H-[ 1 ]benzopyrano[3,4-fIquinoline. 

10-methoxy-5-(pyridin-2-yl)methyidene-2.5-dihydro-5-phenyl-2,2.4-tm 
[ l]benzopyrano[3,4-f]quinoline. 

10-methoxy-5-(but-3-enyUdene)-2»5-dihydro-5-phenyl-2,2.4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoIine, 

10-methoxy-5-( 1 -inethylpropylidene)-2^-dihydro-5-phenyl-2,2,4- trimethyl- 1 H- 
[ 1 ]benzopyrano[3 .4-f]quinoIine, 

l()-methoxy-5-(l-butylidene)-2^-dihydro-5-phenyl-2,2.4-trimethyHH- 
[ l]benzopyrano[3,4-flquinoline, 

Z-5-(benzylidenyl)-9-hydroxy- 10-methoxy-2,2,4-trimethyl- lH-2,5-dihydro- 
[l]benzopyrano[3,4-f|quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5- 
dihydro* [ 1 ]benzopyrano[3,4-f|quinoline, . 
Z-9-hydroxy- 10-methoxy-5-(2-picoUnyUdenyl)-2,2.4-trimethyl-23-dihydro- IH- 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

9-hydit>xy-10-methoxy-5-(3,5-difluorophenyl)methylidene-2.5-dihydro-5-phenyl- 
2,2,4- trimethyl- 1 H- [ 1 ]benzopyranot3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4-triinethyMH-[l]benzopyrano[3,4-f]quinoline, 

(Z) 9-hydroxy-10-methoxy-5-((4-fluorophenyl)methylene)-2,2,4-trimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-f|quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([23-difluorophenyl]methylene)-2,2,4-trimethyl-l^ 
2,S-dihydro-[ 1 ]benzopyrano[3,4-f|quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2,4-trimethyl-2,5-dihydro- 
1 H- [ 1 ] benzopy rano [3,4-f]quinoline, 

9-hydroxy- 10-niethoxy-5-ethyl-2,2,4-trimethyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-flquinoline, 

(4/-) 2»5-dihydro-9-cyanomethoxy- 10-methoxy-2,2,4-trimethyl-5-allyl- IH- 
[ l]benzopyrano[3,4-flquinoline. 
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2,5Klihydro-9-(4-N,N-dieihylamino-4-oxo-butanoyloxy)-l()-methoxy-2^,4- . 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-(4-N-piperidino-4K)xo-butanoyloxy)-10-methoxy-2,2,4-trra 
(2-propenyl)-lH-[l]benzopyrano[3,4-f|quinoline, 

645 2,5-dihydro-9-(4-N-moq)hoUno-4-oxo-butanoyloxy)-10-methoxy-2,2AtrimeA^ 
5-(2-pn>penyl)-lH-[l]benzopyrano[3,4-nqiiinoline, 
2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2 
trimethyl-5-(3,4,5-trifluorophenyl)-lH-[l]benzopyrano[3Af]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(3-5-difluorophenyta 

650 lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-l()-methoxy-2,2.4-tiimethyl-5-cyclopentyl-^ 
[ l]benzopyrano[3,4-f|quinoline» 

2^-dihydro-9-hydroxy-l()-methoxy-2,2»4-tiimethyl-5-((2-fluorophen 
- lH-[ l]benzopyrano[3,4-f|quinoline, 
655 2,5-dihydrcH9-hydroxymethyl-10-methoxy-2.2Atrimethyl-5-aUyl-^ 
[ l]benzopyranot3,4-f|quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimediyl-5-( 1 -pentenyl)- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-methylcarboxylate- lO-methoxy-2,2 Atrimethyl-5-a^ IH- 
660 [ l]benzopyrano[3»4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimediyI-5-allenyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

(.) (5S, 3*S) 2,5-dihydro-10-methoxy-2,2,4-triinethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 
665 (-) (5S, 3'S) 2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)- IH- 

[ l]benzopyrano[3,4-flquinoline, 

(-) (5S» 3'R) 2^-dihydro-10-methoxy-2.2,4-trimcihyl-5-(cyclohexen-3-yl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S. 3'R) 2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
670 [ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-medioxy-2,2,4-tiimethyl-5-(3(Z)-penteny0 
[ 1 ] benzopyrano [ 3 ,4-flqu incline, 

2,5-dihydro-9-hy droxy- 1 0-methoxy-2,2,4-trimethyl-5-(3-acetoxyphenyl) - IH- 
[ l]benzopyranot3,4-flquinoline, 
675 10-dmuoromethoxy-5-[[3-(methylthio)niethoxylphenyl]-2»2.4-triniethy 
dihydro- [l]benzopyrano[3,4-f]quinoline. 
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2»5-dihydro-9-hydroxy-10-methoxy-2.2Atrimediyl.5-(3-hydroxyphenyl)-^ 
[l]benzopyrano[3,4-f|quinoline» 

2»5-dihydro-9-meihylthiomethoxy-10-methoxy-2.2,4-tiimethyl-5-(3- 
680 (methylthio)meihoxyphenyl>- lH-[l]ben2opyrano[3»4-f]quinoline, 

23-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(3- 
(methylthiomethoxy)phenyl)-lH-[l]benzopyi:ano[3,4-nquinolm 
2^-dihydro-9-NJ^-dimethylcarbamoyloxy.l()-methoxy-2^.4-tiim 
dimethylcarbamoyloxylphenyl)- lH-[ l]benzopyi^o[3,4-f]qxiinoline, 
685 9-hydroxy- l{)-medioxy-5-(phenylmethylene)-2^.4-trimethyl« 1 H-2^-dihydro- 

[l]benzopyrano[3,4-f]quinoline, 

9-hydn)xy-10-methoxy-5-([3-fluorophenyl]methylene)-2,2Atrimeth^^ 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

rel-(5S>9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
690 2,2,4-trimethyl-2,5-dihydit)- lH-[l]ben2opyrano[3,4-£]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3>dichloro^ 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

2^-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2.4- 
tiimethyl-5-(l-mediylethyl)-lH-[l]benzopyrano[3,4-f|quinoline, 

695 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5- 
(phenylmethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-nquinol^ 
2^-dihydro-9-(4-N,N-dimelhylamino-4-oxo-butanoyloxy)-10-methoxy-^ 
trimethyI-S-(2-tMenyl>lH-[l]benzopyrano[3,4-f]quinoline« 
2,5-dihydro-9-(4-N,N-Kiimethylaminobutanoyloxy)-l()-meihoxy-2,2,4-trim 

700 (2-propenyl)- lH-[l]benzopyrano[3,4-fIquinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-l()-methoxy-5-(3-propenyl)-2,2,4- 

trimeihyl-lH-2,5-dihydro- [l]benzopyrano[3,4-f)quinoline, 

(+/-) 2,5-dihydro-9-(3-acetamido-propanoyloxy)- 10-methoxy-2,2,4-triinethyl-5- 

allyi-lH-[l]benzopyrano[3,4-f]quinoline, 

705 9-hydroxy-10-methoxy-5-(phenylmethylene)-2^,4-tiimethyl.lH-2,5-^^^ 
[ 1 ]benzopyrano[3,4-f|quinoline, 

9-(dimethylaminothic)carbonyl)-oxy-10-meihoxy-5-(3-propenyl)-2^,4-trimethyl- 
lH-2,5-dihydro- [l]benzopyrano[3,4-f|quinoline, 

(+/-) 2.5-dihydro-9-(N-^arbamoyl-2-aminoacetoxy)-10-methoxy-2,2,4-tiimethyl-5- 
710 allyl- 1 H-[ l]benzopyrano[3,4-f|quinoline, 

(+/-) 2.5-dihydro-9-(4-eihoxy-4-oxo-butoxy)-10-methoxy-2,2,4-aimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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(+/-) 2^-dihydro-9-(4-oxo-pentanoyloxy)- 10-methoxy-2^,4-trixnethyl-5-allyMH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-methylihiomethoxy-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-flquinolinet 

2^-dihydro-9-(4-N,N-Kliethylamino-4-oxo-pentanoyloxy)-l()-methoxy-2,2,4- 

trimethyl-5-(2-propenyl)-lH-[l]benzopyiMo[3.4-Qquinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2^^ 

tiimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro-9-(4-N-piperidmo-4-oxo-pentanoyloxy)-l()-methoxy-2»2,4-trim 

(2-propenyl)-lH-[I]benzopyrano[3»4-f|quinoline, 

2.5-dihy dro-9-(4-N-morpholino-4-oxo-penianoyloxy)- 1 0-methoxy-2.2,4-trimethyl- 
5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) 2,5-dihydro-9-(4-N J^-dimethylamino-4-oxo-butanoyloxy)- 10-nietboxy-2^»4- 
trimethyl-5(S)-(3(S>I-cyclopenten-3-yl)-lH-[l]bcn2opyrano[3,4-q^ 
10-methoxy-9-(allylaniinocarbonyI)oxy-5-(3-propenyl)-2,2,4-trimethyl-lH^ 
dihydro- [ l]benzopyrano[3,4-f|quinoline. 

10-methoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl)-2,2»4-trimethyl- 
2,5-dihydro-[l]benzopyrano[3,4-flquinoUne, 

2.5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3-thienyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, and 
2,5-dihydro-9-hydroxy-10-methoxy-2A4-trimethyl-5-(4^ 
IH-[l]benzopyrano[3,4-f|quinoline. 

5. A compound according to Claim 2 where Ri is -Li-Ra. Li is a covalent bond and 
Ra is -NR7Rr. 

6. A compound according to Claim 5 selected from 
2»5-dihydro-2^,4,N-tetramethyl-5-(2-propenyl)- IH-t l]benzopyrano[3,4- 
f]quinolin- 10-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2»2,4,N-tetramethyl-lH-[l]benzopyrano[3,4- 
flquinolin- 1 0-amine, 

5-(3,5-dichlorophenyl)-2»5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinolin- 10-amine, and 
2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[llbenzopyrano[3,4- 
f]quinoline-10-carboxylic acid. 
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A compound according to Claim 2 where Ri is -Li-Ra, Li is -C(X)X-, X and X' 
aie -0-, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 7 selected from 

methyl 2»5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3»4- 
f]quinoline-10-carboxylate and 

methyl 2,5-dihydro-5-phenyl-2 A4-trimethyl- lH-[ l]benzopyrano[3,4-qquinoline- 
10-caiboxyIate. 

A compound according to Claim 2 where Ri is -Li-Ra, Li is -X'C(X)-, X and X' 
are -O, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

A compotmd according to Claim 9 that is 

2,5-dihydro-2,2.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f|quinoline- lO-ol 
acetate (ester). 

A compound according to Claim 2 where Ri is -Li-Ra* Li is a covalent bond and 
Ra is alkyl of two to twelve carbons that can be optionally substituted. 

A compound according to Claim 1 1 selected from — 
10-ethyl-2,5-dihydro-2^,4-trimethyl-S-phenyl-lH-[l]benzopyrano[3.4-f]quin^ 
2,S-dihydro-2,2,4, lO-tetrametnyl-5-phenyI- lH-[l]benzopyrano[3,4-qquinoline, 
5-(3,5-dichlorophenyl)- 10-ethyl-2^-dihydro-2,2.4-trimethyl- IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-flquinoline- 
10-methanol, 

2»5-dihydro- 1 0-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

2^-dihydro- 10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyl- IH- 
[ l)benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxymethyl-5-(3-propenyl)-2^,4-trimethyl- IH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 1 0-(hydroxyme thyl)- 5-phenyl-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, and 

2.5-dihydro-10-(methoxymethyl)-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
Qquinoline. 
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13. A compound according to Claim 2 where Ri is -Li-Ra> Li is a covalent bond, and 
Ra is alkenyi of two to twelve carbons that can be optionally substituted. 



14. A compound according to Claim 13 selected from 
10-ethenyl-2.5-dihydro-2,2,4-trimethyl-5-(2-pn)penyl)- lH-[ l]benzopyrano[3,4- 
flquinoline. 

2^-dihydro-10-ethenyl-5-phenyl-2,2Atrimethyl-lH-[l]ben2opyrano[3,4- 
5 flquinoline, 

2,5-dihydro-10-elhenyl-5-oxo-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-f|quinoIine, 
5-(3-cyclohexenyl)-2,5-dihydro-10-ethenyl-2,2,4-trimetiiyHH- 
[l]benzopyrano[3,4-f|quinoline, and 

2^-dihydro- 10-ethenyl-5-[ l-methyl-3-cyclohexenyl]-2,2,4-trimethyl- IH- 
10 [ l]benzopyrano[3,4-f|quinoline. 

15. A compoimd according to Claim 2 where Ri is -Li-Ra» Li is a covalent bond and 
Ra is alkynyl of two to twelve carbons that can be optionally substituted. 

16. A compound according to Qaim 15 selected from 
10-ethynyl-2,5-dihydro-10-methoxy-2,2,4-triraethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline and 

2,5-dihydro- 10-ethynyl-5-phenyl-2.2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
S flquinoline. 

17. A compound according to Claim 2 where Ri is -Li-Ra» Li is a covalent bond and 
Ra is -OH, halo, heterocycle, -CN, -CO2H, or -CHO. 

18. A compound according to Claim 17 selected from 
2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinolin- lO-ol. 
5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3.4- 
f]quinolin-10-ol, 

5 2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)- lH-[ 1 ]benzopyrano[3,4-flquin 

olin-lO-ol, 

( 10-chloro-9-hydroxy-5-(3-propenyI)-2,2,4-trimethyl- 1 H-2,5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyHH-2,5-dihydro- 
10 [ l]benzopyrano[3,4-f]quinoline. 
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10K:hloro-9-hydroxy-5-(3-trifluoromethyIphenyl>2,2,4-trimeth^ 
[ l]benzopyrano[3,4-f|quinoline, 

10-chlorc)-9-hydroxy-5-(3,5-dimethylphenyl)-2,2,4-trimethyl-lH- 
( l]beiizopyrano[3,4-f3quinoline, 

rel'(SS, 3'i?)-9-hydrDxy- 10-methoxy-5-[ l-hydroxyinethyl-3-cyclohexenyl]-2 A4- 

trimethyl-2^-dihydro- lH-[ l]benzopyrano[3,4-f|quinoline, 

(-) 2,5(S)-dihydro-9-hydn)xy-10H:Woi^2,2.4-trimethyl-5-(3S-cycto 

[l]benzopyrano[3,4-fIquinoline, 

(-) 2,5(S>dihydro-9-hydroxy.l()-chlor()-2,2.4-tiimethyl-5-(3R-K:yc^^ 
[ l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3.5-dichlorophenyl)-2.2,4-trimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4-fIquinoline, 

(+H5R. 3'S) 2,5-dihydr<>-9-hydroxy-10-cMoro-2^.4-tiimethyl-5-(3- 

cycIopentenyl)-lH-[l]benzopyrano[3,4-f|quinoIine, 

(+H5R, 3*R)2,5-dihydro-9-hydroxy-l()-cWoro-2.2,4-trimethyM^ 

cyclopenteny 1 )- 1 H- [ 1 ] benzopyrano[3,4-flquinoline, 

l(>chloro-9-hydroxy-5-(3Adifluorophenyl)-2,2Atrimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4-fIquinoline, 

10-cWoro-5-(3-propenyl>2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyi^ 
f]quinoline, 

(4^/02,5-dihydro-l()-chloro-2,2AtrimethyI-5-phenyl-lH-[l]te^ 
flquinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl)-2,2.4-trimethyl-lH-[l]benzopy^ 
fjquinoline, 

2,5-dihydro- 10-cyano-5-(3-propenyl)-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
flquinoline, 

2.5-dihydro-l()-carboxy-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano 
f]quinoline, 

2,5-dihydro-10-formyl-5-(3-propenyl)-2,2.4-trimethyl-lH-[l]benM^ 
f)quinoline« 

2^-dihydro- 10-formyl-5-phenyl-2,2.4-lrimeihyl- lH-[ 1 ]benzopyrano[3,4- 
flquinoline, 

Z-5-(3-fluorobenzy lidenyl)- 10-chloro-9-hydroxy-2^,4-irimethyl-2,5-dihydro- 1 H- 
[ l]benzopyrano[3,4-f|quinoline, 

Z-10-chloro-9-hydroxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2,5-dihydro-lH^ 
[ 1 ]benzopyrano[3t4-fIquinoline, 
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^e^(5S,3•R)-9-hyd^oxy-5-[l-methoxymethy^3-cyclohexenyl]-10-chloIO-2♦2,4- 
triinethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-hydroxy- 10-chloro-2,2,4-tiimethyl-5-(2-thienyl)- IH- 
[ l]benzopyrano[3.4-flquinoline, 

9-hydroxy- 10-chloro-5-(pheny lmethylene>-2,2,4-trimethyl- 1 H-23-dihydro- 
[l]benzopyrano[3,4-f|quinoline« and 

2,5-dihydro-9-hydroxy-10-chloro-2^,4-trimethyl-5-(3A5-t^ 
[ l]benzopyrano[3,4-f3qumoline. 

2^-dihydrcH7-brorao-9-hydroxy-l()-chloro-2.2,4-trimethyl-5-aUyl-lH^ 
[ l]benzopyranot3,4-f]qumoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2.4-trimethyl-5-([2-N,N- 
dimethyIcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3Af|quinoline, 
2^-dihydro-9-hydroxy- 10<Uoro-2^,4-trimethyl-5-ethyl- lH-[l]benzopyrano[3»4- 
flquinoline, 

2^-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-isopropyHH- 
[l]benzopyrano[3,4-f3quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-butyl-lH-[l]benzop^ 
f]quinoIine, 

2,5-dihy dro-9-hydroxy- lO-methoxy-2,2,4- trimethyl-5-( 1 -thiazol-2-yl)- 1 H- 
[ l]benzopyrano[3 ,4-f]quinoline, 

2^-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-(2-methylpropyl> IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2»5-dihydro-9-hydroxymethyl-10-chloro-2,2,4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hy droxy- 1 0-chloro-2,2,4-triraethyl-5-propyl- 1 H- 
[llbenzopyrano[3,4-f|quinoline, 

9-hydroxy-l()-chloro-5-([2-pyridyl]methylene^2^»4-trimethyl-lH-2,5-d^ 
[ l]benzopyrano[3,4-f]quinoline, 

reK5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yll- lO-chloro-2,2,4- 

trimethyl-2,5-dihydro-lH-[l]benzopynmo[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-fIquinoline» 

(-) (5S3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-y l)-lH-[ llbenzopyrano[3,4-f|quinoline» 

(+) (5R.3'S) 2,5-dihydro-9-hydroxy-10-chloro-2.2,4-trimethyl-5-(l- 

methylcyclohexen-3-y 1 )- 1 H-[ l]benzopynmo[3,4-f|quinoIine« 



-295- 



wo 99/41256 



PCT/US99/03127 



(+) (5IU'R) 2^-dihydro-9.hydroxy-10K;Woro-2.2Atiimethyl.5-(l. 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-fIquinoline, 

(+/-) 2»5-dihydro-9-(4-N.N-dimethylamino-4-oxo-butanoyloxy)- lO-chloro-2 A4- 

trimethyl-5-aIlyl-lH-[l]benzopyrano[3,4-f|quinoline, 

(-) 2»5-dihydro-9-hydroxy- 1 0-chloro-2,2,4-trimethy 1-5-cyclopentyl- IH- 

[l]benzopyrano[3,4-f|quinoline, and 

(4/-) 2,S-dihydro-9-hydroxy- 10-chloro-2«2»4-trixnethyl-5-beiizyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 

19. A compound according to Claim 2 where Ri is -Li-Ra* Li is O and Ra is alkenyl of 
three to twelve carbons that can be optionally substituted. 

20. A compound according to Claim 19 that is 
2,S-dihydro-2,2,4-trimethyl-5-phenyl- 10-(2-propenyloxy)- lH-[ 1 ]benzopyrano[3,4- 
flquinoline. 

21. A compound according to Claim 2 where Ri is >Li-Ra, Li is O and Ra is alkynyl 
of three to twelve carbons chat can be optionally substituted. 

22. A compound according to Claim 2 1 that is 
2,S-dihydro-2,2,4-trimethyl-S-phenyl- 10-(2-propynyloxy)- lH-[ l]benzo 
pyrano[3,4-f|quinoline. 

23. A compound according to Claim 2 where Ri is -Li-Ra» Li is -X'C(X)X"-, X, X' 
and X" aie O. 

24. A compound according to Claim 23 that is 
5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyHH-[ l]benzopyrano[3,4- 
f]quinolin-10-yl]methylcarbonate. 

25. A compound according to Claim 1 of Formula HI 
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in. 



5 

26. 
27. 

28. 

5 
10 

29. 
30. 



or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R2« R3» R4. Rs. R6> and Li. are defined above. 

A compound according to Claim 25 where Ri is -Li-Ra. Li is -0-, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 26 that is 

10-(bromodifluoromeihoxy>5-phenyl-2,2-dimethyl-4-methylene-2,3.4,5- 
tetrahydro-.lH-chromeno[3,4-flquinoline. 

A compound according to Claim 1 of Formula IV 



or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N+(=0-)» and 

Rl» R2. R3. R4. Rs. R6. and L2, are defined above. 

A compound according to Claim 28 where Ri is -Li-Ra. Li is -0-, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 29 selected from 
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2,5-dihydro-10-methoxy-2,2.4-trimethyl-3-oxide-5-phenyl-lH-[l]benzopy^ 
flquinazoline and 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyi^ 
flquinazoline. 

31. A compound according to Claim 1 of Formula V 




or a pharmaceutically acceptable salt or prodrug theieof, wheie 

Rl> R2» R3t R4* R5> R6« and L2, are defined above. 

Rl^ and R17 are independently hydrogen or alkyl of one to six carbons; and 

R18 and Ri8' are independently hydrogen or alkyl of one to six carbons; or 
R18 and Rig* together are a cycloheteroalkyl ring or a cycloalkyl ring of thiee to 
eight carbons; 

32. A compound according to Claim 31 where Ri is -Li-Ra, Li is -O, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

33. A compound according to Claim 32 selected from 

2,5-dihydro- 10-methoxy-2,2-[spiro (tetrahydro-4-pyranyl)]-4-methyl-5-allyMH- 
[ l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-10-methoxy-2,2-[spiro(hexyl)]-5-allyHH-[l]benzopyrano[3,4- 
flquinoline, 

2^-dihydro-10-methoxy-2,2-diethyl-4-methyl-5-allyl-lH-[l]ben2»pyrano[3.4- 
flquinoline, 

2^-dihydro- lO-methoxy-2,2,3 Atetramethyl-5-allyl- lH-[ l]benzopyrano[3,4- 
flquinoline. 
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2^-dihydro-10-methoxy-2,2-dimethyl-4-ethyl-5-aUyl-lH-[l]ben2opyrano[^ 
flquinoline, and 

2,5-dihydro-10-methoxy-2,23-trimethyl-5-allyl-lH-[l]benzopyrMo[3,4- 
flqiiinoline. 

A compound selected from 

2»5-dihydro-10-methoxy-2.2,4-trimethyl-5-phenyl-lH-[l]benzopyimo[3.4- 
fjquinolinelH-[13ben2opyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-tiimethyl-5-(2-propenyl)-lH-[lJben2op^^ 
flquinoline, 

2,5-dihydro-2,2»4J>J-tetramethyl-5-(2-propenyl)-lH.[l]ben2opyrano[3,^ 
fjquinolin- lO-amine, 

methyl 2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrm 
flquinoline- 10-carboxylate, 

10-ethenyl-2.5-dihydro-2,2.4-trimethyl-5-(2-propenyl)-lH-[l]benzopyr^ 
flquinoline, 

10-ethynyl-2,5-dihydro- 1 0-methoxy-2,2,4-tiimethyl-5-(2-propenyl)- IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyiMo[3,4-f]quinolin-l^^^ 

10-(difluoromethoxy)-2,5-dihydro-2,2.4-trimethyl-5-(2-propenyl)-lH^ 

[ l]benzopyrano[3,4-flquinoline, 

10-ethoxy-2.5-dihydro-2.2,4-trimeihyl-5-phenyl-lH-[l]benzopy^ 
flquinoline, 

2,5-dihydK)-2,2,4-trimethyl-5-phenyl-lH-[llbenzopyrano[3,4-£]quinoline-10-ol 
acetate (ester), 

5-(3-bromo-5-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

3-(2.5-dihydro-l{)-methoxy-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-f]quinoUn-5- 
yl)phenol,acetate (ester), 

3-(2,5-dihydro- l()-methoxy-2.2,4-uimethyl- lH-[ l]ben2opyrano[3,4-f]quinolin-5- 
yl)phenol, 

2,5-dihydro-10-methoxy-2,2,4-trimelhyl-54[3-(methylthio)methoxy]phenyl]-lH- 
[ l]benzopynmo[3,4- flquinoline, 

[3-{2,5-dihydro- 10-methoxy-2,2,4.trimethyl- 1 H-[ l]ben2opyrano[3,4-Qquinolin-5- 
yl)phenyl] dimeihylcarbamate, 

5-[3-(2-furanyl)-5-meihylphenyl]-2,5-dihydro-l0-methoxy-2,2,4-trimethyl- 
lH-[ l]benzopyrano[3,4-f|quinoline. 
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2,5-dihy dro- 1 0-methoxy.2,2 A trimethyl-5-[3-methyl-5-( 1 -morpholin^ 
1 H-[ 1 ]benzopyrano[3,4-£lquinoline, 

2.5-dihydro-10-methoxy-2.2,4-trimethyl-5-(phenylmethyIene)-lH- 
[l]benzopyrano[3.4-f|quinoline, 

5-(3.5-dicMorophenyl>2,5-dihydro-l()-methoxy-2,2,4-trimcthyl-lH^ 
[ 1 ]ben2bpyrano[3,4-f]quinoline. 

5-butyl-2,5-dihydro-10-meihoxy-2A4-tiimethyl-lH-[l]benzopyi^ 
flquinoline, 

2,5-dihydro- lO-methoxy-2,2 Atrimcthyl-5-[3-(tiifluoromethyl)phenyl]- IH- 
[l]ben2opyrano[3,4-f]quinoline, 

2.5-dihydro-l()-methoxy-5-(4-methoxyphenyl)-2,2.4-trime&^^ 
[ l]benzopyrano[3«4-flquinoline, 

5-(3-cWorophenyl).2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-2,2Atrimethyl-5-(3-methylphenyl).lH- 
[ l)benzopyrano[3,4-f|qiiinoline, 

(± >2.5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyl- lH-[l]benzopyrano[3,4- 
flquinoline, 

)-2.5-dihydro-10-methoxy-2,2,4.trimethyl-5-phenyl-lH^ 
f]quinoline, . 

5-(3.5-dimeihylphenyl)-2,5-dihydn>10-methoxy-2,2,4-trimethyl-lH- 
[ l]ben2opyrano[3,4-f|quinoline, 

5-(4-chlorophenyl)-2,5-dihydro-10-methoxy-2.2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3.4-dimethylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimejhyl-lH^ 
[ l]ben2opyrano[3,4-f|quinoline, 

5-(4-fluorophenyl)-23-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-[3,5-bis(trifluoromethyl)phenyll-2,5-dihydro-l()-methoxy-2,2,4-t^ 
[l]benzopyrano[3,4'f]quinoline, 

(-)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2.2.4-irimelhyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

(+)-5-(3,5-dichloropheny l)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethy H H- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3^-difluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f|quinoline. 
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2,5-dihydro- lO-methoxy-2,2 AN-tetramethyl-N-phenyHH-[l]ben2opyrano[3,4- 
fIqiiinolin-5-amine, 

(-)2,5-dihydn>10-methoxy-2,2,4-uimethyl-5-(2-propenyl)-lH- 
[ l]benzopyrano[3,4-f]qumoline, 

(+)-2,5-dihydro- 10-methoxy-2,2,4-uimethyl-5-(2-propenyl)- IH- 
(l]beiizopyiano[3,4-nquinoIine, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4^ 

4- (2,5-dihydro-l()-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-£]q^ 
yl)-N,N-dimethylbenzenamine, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-raethoxy-2-thienyl)- 
lH-[ l]benzopyrano[3,4-f|quinoline» 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-propyl-2-lhienyl)- 
lH-[ l]benzopyrano[3,4-flquinolme, 

2,5-dihydro-10-methoxy-2.2.4-trimethyl-5-[4-(l-moq)holinyl)phenyl]- 
1 H-[ l]benzopyrano[3,4-f]quinoIine, 

l-(2.5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]^ 

5- yl)-3,3-dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-5- 
carbonitrile, 

1- (2,5-dihydn>-l()-methoxy-2,2,4-trimethyl-lH-[l]benzopy^ 
S-yl)-2-propanone, 

methyl-2,5-dihydn>- 10-methoxy-2,2,4-trimethyl- lH-[l]benzopyrano[3,4- 
f|qiiinoline-5-acetate, 

2- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)- 1-phenylethanone, 

5-[2Kchloromethyl)-2-propenyll-2^-dihydro-10-methoxy-2,2,4-triraeihyl- 
lH-[ l]benzopyrano[3,4-f]qumoline, 

2,5-dihydro-l()-methoxy-2,2,4-trimethyl-(-methylene-lH-[l]benzopyrano[3,4- 
Qquinoline-S-propanol, acetate (ester), 

2,5-dihydro-10-methoxy-2^,4-trimethyl-5-(4-mcthylphenyi)-lH- 
[l]benzopyrano[3,4«f]quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro- 10-meihoxy-2.2,4-trimethyHH- 
tl]benzopyrano[3,4-fIquinoline, 

5-(3-bromophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2.4-trimeihyl-5-(phenylinethyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline. 
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2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-propyl- lH-[l]benzopyrano[3,4- 
fiquinoline, 

5-(4-fluorophenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- IH- 
[llbeiizopyrano[3,4-f|quinoline, 

5-(3-fluoiX)phenyl)-2.5-dihydro-10-methoxy-2^,4-trimethyl-lH^ 
[ 1 ]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-l()-methoxy-2,2A5-letramethyl-lH-[l]benzopyrano[3,4-f]quinoto 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(l-methylethyl)-lH- 

[llbenzopyrano[3,4-fIquinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(2-methylpropyl)- 1 H- 
[l]benzopyrano[3,4-flqiiinoline, 

5-eihyl-2,5-dihydro- l()-methoxy-2,2,4-tiimethyl- lH-[ l]benzopyrano[3,4- 
flquinolinet 

2.5-dihydro- 10-methoxy-2,2,4-crimethyl- lH-[l]benzopyrano[3,4-f|quinoline-S- 
carboximidic acid ethyl ester, 

2.5-dihydro-10-methoxy-2.2,4-trimethyl-(-methylene lH-[l]benzopyrano[3,4- 
f|quinoUne-5-propanoU 

2,5-dihydro-10-methoxy-2,2,4,N,N-pentamethyl-lH-[l]benzopyrano[3,4- 
fIquinoline*S-acetainide, 

2^-dihydro- 10-inethoxy-2^,4,N,N-pentamethyl- 1 H-[ l]benzopyrano[3,4- 
flquinoline-S-ethanamine, 

N-cyclopn)pyl-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fIquinoline-5-acetaraide, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propynyl)-lH-[l]benzopyrano[3.4- 
flquinoline, 

5-(2,5-dihydro-10-methoxy-2,2,4-triraethyl-lH-[l]benzopyranot3,4-f]quinolin-5- 
yl)-2(5H)-furanone. 

5-(3-butenyl)-2,5-dihdyro- 10-methoxy-2,2.4-trimethyl- lH-[l]benzopyrano[3,4- 
f|quinoline« 

2.5-dihydro- 10-methoxy-2,2,4-trimethyl- lH*[l]benzopyrano[3»4-f]<luinoline-S'- 
propanol, 

10-ethyl-2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopymno[3,4-f]quinoline, 
2,5-dihydro-2,2,4,l()-tetrametnyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoline, 
5-(3,5-dichlorophenyl)- 10-ethyl-2,5-dihydro-2,2,4-trimethyl- lH-[ 1 ]benzopyrM 
[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2^ AN-tetramethy I- 1 H-[ 1 ]benzopyrano[3A 
flquinolin- 10-amine, 
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5-(3,5-dicWorophenyI>2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f)quinolin-10-amine, 

2.5-dihydro-2,2,4-trimethyl.5-phenyl-10-(2-propynyloxy)-lH-[l]benz 
pyrano[3,4-f|quinoline, 

2,5-dihydro-2,2,4-trimethyl.5-phenyl-10-(2-propenyloxy)-lH-[ 
flquinoline, 

2,5-dihydro-2,2.4-trimethyl-5-(2-propenyl)-lH-[l]beiizopyiMo[^ 
10-methanol, 

2,5-dihydit)-2,2.4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,^ 
f]quinoline-10-carboxylic acid, 

5-(3^-dichlorophenyl)-10^thoxy-2.5-dihydro-2.2,4-trimethyl^ 
[ l]benzopyrano[3,4-fIquinoline, 

5-(3,5-dichlorophenyl)-2.5-dihydn>-2,2»4-trimethyl-lH-[l]benzopyranoP 
f]quinolin-10-ol, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2.2.4-trimethyl-lH-[l]benzopyranoP 
flquinolin- 10-yljmethyIcarbonate, 

2,5-dihydro-2,2,4.trimethyl-5<2-pn)penyl)-lH-[l]benzopyrano[3,4.£]quin 
olin-lO-ol, 

10-(bromodifluoromedioxy)-2,5-dihyn>-2,2,4-trimethyl-5-(2-pro^^ 
[ l]benzopyiano[3,4-f|quinoline, 

[3-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-(l]benzopyrano[3,4-f]qu^ 
yl)phenyl] methylcarbonate, 

2,5-dihydro-10-methoxy-5-(3-methoxyphenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propenyloxy)phenyl]- 
IH-t l]benzopyrano(3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2Atrimethyl-5-[3-(phenylmethoxy)phenyl^ 
1 H-[ 1 ]benzopyrano[3,4-fIquinoline. 

5-[3-(cyclopropylmethoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-tm 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[2Kl-piperidinyl)eihoxy]phen 
lH-[ 1 ]benzopyrano[3,4-flquinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy-2,2Atrimethyl- 
lH-[l]benzopyrano[3,4-f]quinolme, 

5-[3-(2Adinitrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl- 
1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-uimethyl-5-[3-(2-propynyIoxy)phenyl]- 
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1 H-[ 1 ]benzopy rano(3 ,4-f] quinoline* 

3- (2,5-dihydro-l()-methoxy-2,2,4-tiimethyl-lH-[l]benzopyrano[3,4-f]qu 
5-yI)phenol 4-methylbeiizenesulfonate (ester), 

4- (2,5-dihydro-10*methoxy-2,2»4-trimethyl-lH-[l]benzopyrano[3Af]qum 

5- yl)phenolacetate (ester), 

4- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-nquinoUn^ 

5- yl)phenoI, 

2,5-dlhydro-10-methoxy-2,2,4-trimethyl-5-[[4-(methylthio)methoxy]phenyl]- 
lH-[ l]ben2opyrano[3,4-fIquinoline, 

[4-(2,5-dihydro- 10-fnethoxy-2»2,4-trimethyl- lH-[ 11benzopyrano[3,4-fIquinolin- 
S-yl)phenyl] dimethylcarbamate, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]- 
lH-[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl-5-[3-(methoxymethoxy)phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinolin-5- 
yl)phenyl] 1-morpholinecarboxylate, 

2.5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[(methylsiilfmyl)me^^ 
1 H-[ l]benzopyrano[3,4-f|quinoline, 

O-[3-(2,5-dihydro-10-raethoxy-2,2,4-trimethyl-lH-[l]ben2opyrano[3.4; 
f]quinolin-5-yl)phenyl] ester, 

2,5-dihydro-l()-methoxy-2,2,4-irimethyl-5-[3-(methylthio)phenyl]-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

O-[3-(2,5-dihydro-10-methoxy-2,2.4-trimethyHH-[l]benzopyrano[3,4- 
f]quinolin-S-yl)phenyI] methylcarbonothioate, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl]-lH-[l]benzopyrano[3,4-nquinolin- 
5-yl)phenyl] trifluoromethanesulfonate, 

5-[3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)phenyl]-2,5-dihydro-10-methoxy- 

2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzopyrano[3,4- 

f]quinolin-5-yl)benzpate, 

3-(2,5-dihydro- 10-meihoxy-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4-f|quinolin-5- 
yl)benzoic acid, 

2,5-dihydro- 1 0-methoxy-2,2,4-triinethyl-5-[3-methyl-5-(2-propenyl)phenyl]- 
1 H-[ l]benzopyrano[3,4-f]quinoIine, 

1 - [3-(2,5- dihy dro- 1 0-'methoxy-2,2,4-trimcthyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinolin- 
5-yl)-5-methylphenyllethanone, 
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3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3.^^ 
yl)-5-trimethylbenzenemethanol, 

5-[3-(2-furanyl)phenyI]-2,5-dihydro-10-methoxy-2,2i4-trimethyl- 
lH-[l]ben2opyrano[3,4-fJqumoline, 

2,5-dihydro-10-methoxy-2,2,4-tiimethyl-5-[3-methyl-5-(lH-pyrrol^ 
yl)phenyl]-lH-[ l]benzopyrano[3,4-f|quinoline, 
3-(2.5-^ihydn>-10-methoxy-2,2,4-trimethyl-lH-[l]ben2x>pyrano[3.4-^ 
5-methyl)-5,N-diinetiiylbenzenainine, 

3-(2,5-dihydro- 1 0-meihoxy-2,2,4-trimethyl.lH- [ l]benzopyrano[3,4-£]quinolin-5- 
yl)-5-methyl-N-(2-propenyl)benzamide, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinolin- 
5-yl)-N-(2-methoxyethyl)-5-methylbenzenamine, 

3-(2,5-dihydro- 10-methoxy-2,2,4-trimeihyl- lH-[ l]benzopyrano[3,4-£]q^ 
5-yl)-N-(2-propenyl)benzenamine, 

N-[3-(2,5-dihydro-10-methoxy-2,2,4-tiimethyl-lH-[l]benzopyrano[3,^^ 
f|quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurca, 
N-[3-(2,5-dihydro- I0-methoxy-2,2,4-trimethyl- lH-[ l]ben2opyrano[3,4- 
£]quinolin-5-yl)phenyl]benzenemethanamine, 

5-[(3,5-dichloiphenyl)methylene]-2,5-dihydro-10-methoxy-2,2Atrimethyl-lH- 
[l]benzopyrano[3,4*f]quinoIine, 

5-[(4-cMorophenyl)mediylene]-2,5-dihydro-10-methoxy-2,2,4-trim 
[ l]benzopyrano[3,4-f|quinoline, 
2^-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3- 

(trifluorDmethyl)phenyl]methylene]-lH-[l]-benzopyrano[3,4-f]quinoline, 
5-[(2,6-difluorophenyI)methylene]-2.5-'dihydro-l()-methoxy-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-chlorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-trTO 
[ l]benzopyrano[3,4-f|quinoline, 

5-[(2,6-dicMorophenyl)methylene]-2,S-dihydra-10-methoxy-2,2,4-tr^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2.5-dihydro-10-methoxy-2,2Atrimethyl-lH- 
[ l]benzopyrano[3,4-flquinoIine, 

2,5Klihydro-10-methoxy-2,2Atrimethyl-5-[(4,5-dihydro-4,4-dimediyl-2- 
oxazolyl)methy lene]- 1 H- [ 1 ]benzopyrano[3 ,4-f|quinoline, 
2.5-dihydro- lO-methoxy-2,2 Atrimethyl-5-(2-pyridinylmethylene)- IH- 
[ 1 ] benzopyrano[3 ,4-f]quinoIine, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-thienyl)- 1 H-[ 1 lbenzopyrano[3,4- 



-305- 



wo 99/41256 



PCTAJS99/03127 



f]quinoline, 

255 2,5-dihy dro-9, 1 0-dimethoxy-2,2,4-trimethyl-5-(2-propenyl)- IH- 

[ l]benzopyrano[3,4-f|quinoline, 

5-(2K:yclohexen-l-yl)-2,5-dihydro-9,10-dimethoxy-2^Atrimethyl-lH^ 
[ l]benzopyrano[3,4-flquinoline, 

23-dihydro- 10-methoxy-5-(3-methyl-3-butenyl)-2,2,4-trimethyl- IH- 
260 [ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro- 10-methoxy-5-(5,5-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-fIquinoline, 

rel (5R,2'R) 2,5-dihydro-10-methoxy-5-(2K)xo3-tetrahydropyranyl)-2,2,4- 
triniethyl- 1 H-[ 1 ]benzopyrano[3,4'f|quinoline, 
265 anrf(5R, 2*S) 2.5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2.4- 

trimethyI-lH-[l]benzopyrano[3,4-nquinoline, 
2^-dihydro- 10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclohexenyl)-2,2.4-trimethyHH- 
270 [ l]benzopyrano[3,4-f|quinoIine, 

2,5-dihydro-10-methoxy-5-(3-butenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2»5-dihydro- 10-methoxy-5-( l-ethenyH-cyclohexyl)-2,2,4-tiimethyl- IH- 
[ l]benzopyrano[3t4*f]quinoIine, 
275 2^-dihydro- 10-methoxy-5-(4,4-dimethyl-3^;yclohexenyl)-2,2,4-trimethyl- IH^ 

[ 1 ]benzopyrano[3,4-flquinoIine, 

2,5-dihydro- 1 0-medioxy-5-( l-meihylene-2-cyclohexyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-oxo-2-cyclohexyl)-2,2,4-triinethyl-lH- 
280 [ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro- 10-methoxy-5-(3-cyclooctenyl)-2»2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(3-cycloheptenyl)-2^,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 
285 2,5-dihydro- 1 0-methoxy-5-( 1 -cyclohexenylniethyl)-2,2,4-trimethyl- 1 H- 

[ l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-10-methoxy-5-(33-dimethyl-6-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-£]quinoline, 

2^-dihydro- 10-methoxy-5-(2-bromo-3-propenyl)-2,2,4-trimethyl- IH- 
290 [ l]benzopyrano[3Ar|quinoUne, 
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r£/(5R,3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]ben2opyrano[3»4-f|quinoline, 

rel(5R,TS) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cycIohexenyl)-2,2.4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2,4-trimethyl-lH- 
[l]beiizopyTano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-indolyl>2,2.4-trimethyl-lH-^ 
flquinoline* 

rel (5S,3'S) 2,5-dihydro-10-medioxy-5-(l-methyl-3-cyclohexenyl)-2A4-lrimethyl- 
1 H- [ 1] benzopyrano[3,4-f|quinoIine, 

rel (5R,3*S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimeihyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-)(5S,3'S) 2^-dihydro-l()-methoxy-5-(l-raethyl-3-cyclohexenyl)-2,2,4-trimeA^^ 
lH*[l]benzopyrano[3,4-f]quinoline, 

(-) (5S. 3'R) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy.5-(l-hydroxymethyl-3-<:yclohexenyl)-2.2»4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-flquinoline, 

(-)-(5S. 3'R) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[l]benzopynmo[3,4-fIquinoline, 

(+H5R, 3'S) 2,5-dihydro-10-methoxy-5-(l.methyl-3-cyclohexenyl).2^,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5Klihydro- l()-methoxy-5-(l-cWon>methyl-3H:yclohexenyl).2,2 Atr^ IH- 
[ l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-lO-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
triraethyl- 1 H-[ 1 ]benzopyranot3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 
2,2,4-trunethyl- 1 H-[l]benzopyrano[3,4-f]quinoline, 

re/(5R, 3'S) 2,5-dihydro-10-medioxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopynmo[3,4-f]quinoline. 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyranot3,4-f]quinoline, 

rel {5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2.2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R. 3'R) 2,5-dihydro-10-methoxy-5-(l-(N,N-dimethylainino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f|quinoIine, 
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rel (5R, 3'S) 2,5-dihydro-10-meihoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 

2,2,4-triraethyl- 1 H- [ 1 ]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2^-dihydr(>10-methoxy-5-(l-(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4*f]<luinoline, 

rel (5R, 3'R) 2,5-dihydro- 10-methoxy-5-(l-(N-methyl-N- 

roethylsuIfonylammo)methyl-3-cyclohexenyl)-2^,4-tzime 

[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N,N diinethylamino)methyl-3- 
cyclohexenyl)-2,2Atrimelliyl-lH-[l]benzopyrano[3,4-fl<Juinoline, 
rel (5R, 3*R) 2,5-dihydro-10-methoxy-5-(l-(N-methylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimethyl- 1 H-[ 1 ]ben2opyrano[3.4-f]quinoline, 
2^dihydro- 10-methoxy-5-(2-meihyl-3-propenyl)-2,2,4-tiimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-10-methoxy-5-(13-buUdien-2-yl)-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(2-carboinethoxy-3-propenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l,2-dihydroxy-3'propyl)-2,2,4-trimeihyHH- 
[ 1 Jbenzopyrano [3 ,4- Qquinoline, 

2^-dihydro-10-methoxy-5-(1.2-epoxy-3-propenyl)-2,2,4-trimethyl-lH--. 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-10-methoxy-5-(l-(N-phthalimido)-3-pn)pyl)-2.2.4-trimethy^ 
[l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro- 1 0-methoxy-5-( 1 -ainino-3-propyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-l()-methoxy-5-(l-(hydrazinocarbonylamino)-3-propyl)-2,2,4-trimethyi- 
lH-[l]benzopyrano[3,4-f]quinoline. 

(£) 2,5-dihydro- 10-methoxy-5-(2-carbomethoxy- l-ethenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline. 

(Z)-2,5-dihydro- 1 0-meihoxy-5-( 1 -propenyl)-2,2»4-trimethyl- IH- 
[l]benzopyrano[3»4-f|quinoline, 

(E) 2,5-dihydro-10-methoxy-5-(3-hydroxy-l-propenyl)-2,2,4-trimeihyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-(N,N-dimeihylammocarbonyloxy)- 1-propenyl)- 
2,2,4- trimethyl- 1 H- [ 1 ]benzopyrano[3.4-f3quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-methoxyraethoxy-l-propenyl)-2,2,4-trimethyl- 
lH-[llbenzopyrano[3.4-f]quinoIine, 
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2^-dihydro-10-metfaoxy-5-(3-hydn)xy-3-propenyl>2^Atrimethyl-^ 
365 [l]benzopyrano[3,4-fJquinoline, 

methyl 2-(2,5-dihydro- 10-methoxy-2,2.4-trimethyl- lH-[ l]benzopyrano[3»4' 
f]quinolin-5-yl) acetyl hydroxaraate, 

2-(2,5-dihydro- 10-methoxy-2,2,4-trimethyl- IH-t l]benzopyrano[3,4-f]qum 
yl) acetaldehyde, 

370 2,5-dihydix>-l()-methoxy-5-(2-cyclohexylidenylethyl)-2.2.4-tr^ 
[ l]benzopyrano[3,4-fIquinoIine, 

2,5-dihyditHlO-methoxy-5-(2-cyclopentyUdenylethyI)-2.2Atrimeft^^ 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydi^lO-methoxy-5-(2-cycloheptylidenylethyl)-2,2,4-trimethyl-lH- 
375 [l]benzopyrano[3,4-flquinoline, 

2^-dihydro- l()-methoxy-5-(3-methyI-2-butenyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-fIquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2.4-trixnethyl-' IH- 
[l]benzopyrano[3,4-f|quinoline, 
380 trans 2,5-dihydro-10-methoxy-5-(2-penten-l-yl)-2,2,4-triniethyl-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- lO-methoxy-5- (1,1 -difluoro- l-propen-3-yl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-flquinoline, 

(£) methyl 2-(2,5-dihydro-10-methoxy-2.2,4-trimethyHH-[l]benzopyrano[3,4- 
385 Qquinolin-S-yl) 2-butenoate, 

(£) 2,5-dihydro- 1 0-meihoxy-5-(4-hydroxy-2-buten- l-yl)-2,2,4-trimethyl- IH- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(4-(N,N-dimethyIaminocarbonylpxy)-2-buten-l-yl)- 
2,2,4-trimethy 1- 1 H- [ 1 ] benzopyrano [3,4-f]quinoline, 
390 (£) 2,5-dihydro- 10-medioxy-5-(4-(N-raethylanunocarbonyloxy)-2-buten- 1-yl)- 

2,2,4-trimethyl- 1 H-[ 1 ] benzopyrano[3,4-flquinoline, 

(£)2,5-dihydro-10-methoxy-5-(2-butenyl)-2A4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-hydroxyelhyl)-2,2,4-trimethyl- IH- 
395 [ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 1 0-methoxy-5-(2-{N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-moq>holinocarbonyloxy)ethyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f|quinoline, 
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400 2,5-dihydro-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonylQxy)eth^^^ 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(2-(N-methyaminocarbonyloxyoxy)ethyl)-2^4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 
2^-dihydro-10-raethoxy-5-(2-0^,N«^Iimethyhininocarbonyto^ 
405 trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

23-clihydro-10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trim^ 
[ l]benzopyrano[3,4-flquinoline, 

2^-dihydro- 1 {)-methoxy-5-(2,2-diniethylethoxycarbonylamino)methyl)-2.2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-flqiiinoline, 
410 2^-dihydro-10-methoxy-5-(aminomeihyl)-2^,4-trimethyl-lH-[l]ben2opyrm 
[3,4-fJquinoline, 

2,5-dihy dro- l(>methoxy-5-(ethoxycarbonylamino)methy l>2»2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro- 10-methoxy-5-(carboethoxy)-2,2,4-triniethyl- lH-[ l]benzopyrano[3,4- 
415 f]quinoline, 

2,5-dihydro- 10-methoxy-5-(cyclopentyl)-2,2,4-trimethyHH-[ l]benzopyFano[3»4- 
flquinoline, 

2^-dihydro- l0-methoxy-5-( 1 -methy Ipropa- 1 ,2-dieny l)-2,2.4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 
420 2^-dihydro-10-methoxy-5-(3A5-trifluorophenyl)-2»2»4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-f] quinoline, 

2^-dihydro-10-methoxy-5-(cyclohexyl)-2,2Atrirnethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(2-pyridyl)-2,2,4-trimethyl-lH-[l]benzopyran 
425 flquii^oline, 

2,5-dihydro-10-methoxy-5-(3-pyridyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
nquinoline, 

2^-dihydro- 10-methoxy-5-(4-pyridyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline, 

430 - ( 10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyI- 1 H-2,5-dihydro- 

[ l]benzopyrano[3,4-f|quinoline, 

10-chloro«9-hydroxy-5-phenyl-2,2,4-trimeihyHH-2,5-dihydro- 
[ llbenzopyrano[3,4-f|quinoline, 

l()<hloiX)-9-hydroxy-5-(3-trifluoromethylphenyl)-2,2,4-trimethyl-lH-2,5-di^^ 
435 [ llbenzopyrano[3.4-f]quinoline. 
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10K;hloro-9-hydroxy-5K3,5-dimethylphenyl)-2.2,4-trimethyl-lH-^^ 
[ l]benzopyrano[3,4-fIqiiinoline, 

rel'(5S, 3'i?)-9-hydroxy-10-methoxy-5-[l-hydroxymethyl-3-cyclohexenyl]-2.2.4- 
trimethyl-24-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
440 (-)2,5(S)-dihydro-9-hydroxy-10-cWoro-2,2Atrimeihyl-5 
[ l]benzopyrano[3,4-f|quinoline, 

W2,5(S)-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(^ 
[l]benzopyrano[3,4-fIquinoline, 

10-cMoix)-9-hydroxy-5-(3,5-dichIorophenyl)-2,2Atiimethyl-lH-2^-dih 
445 [llbenzopyrano[3,4-f|quinoline, 

(+).(5R, 3*S) 2,5-dihydro-9-hydroxy-l()-chloro-2,2,4-trimethyl.5-(3- 

cyclopentenyl)-lH-[llbenzopyrano[3,4-flquinoline, 

(+H5R, 3'R)2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopy]^o[3»4-nquinoline, 
450 10-chloro-9-hydroxy-5-(3,4-dmuorophenyl)-2,2.4-trimethyl-lH- 

[l]benzopyrano[3,4-fIquinoline, 

9-10-methylenedioxy-5-phenyl-2,2,4-triraethyHH-2.5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

5K3-propenyl)-9-chloro- 10-ethenyl-2,2,4-trimethyl-2,5-dihydro- IH- 
455 [ l]benzopyrano[3,4*fIquinoIine, 

9H;Won>-10-methoxy-5-phenyl-2,2,4-trimethyl-2.5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoIine. 

5-(3-propenyl)-9-chloro- 1 0-difluoromethoxy-2,2,4-trimethyl-2^-dihydro- 1 H- 
[l]benzopyrano[3,4-f|quinoline, 
460 9-chloro-10-dinuoroinethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline, 

8-£luoro- 10-methoxy-5-phenyl-2,2,4-trimethyI-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-f]quinoIine, 

5-(3-propenyl)-8-fluoro-10-methoxy-2^,4-trimethyl-2,5-dihydro-lH- 
465 [ l]benzopyrano[3,4-f]quinoline. 

( 1 0-methoxy>9-fluoro-5-(3-propenyI)-2,2.4-trimethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

l{)-methoxy-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyHH-2,5-dihydro- 
( l]benzopyrano[3,4-flquinoline, 
470 (4/-) 2,5-dihydro-9-hydroxy- 10-meihoxy-2,2,4-trimethyI-5-(3-cyclohexeny 1 )- IH- 

[ l]benzopynino[3,4-f|Quinoline, 
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(+/.) 2,5-dihydro-9-hydroxy- 10-methoxy-2^.4-trimethyl-5-(l-methylcyclohexen-3- 
y 1 )- 1 H- [ 1 ]benzopyrano[3,4- f]q uinoline, 

(-) (5S, 3*S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimeihyl- 
475 2,5-dihydro-lH-[l]benzopyrano(3,4-flquinoline, 

(+) (5R,3'R>9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-meihoxy-2,2.4-trimethyl- 
2,S-dihy dro- lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2.2.4-trimethyl- 
2»5-dihydro- 1 H- f 1 ]benzopyrano[3.4-flquinoIine, 
480 (-) (5S3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-inethoxy-2;i,4-trimediyl- 

2»5-dihydro-lH-[l]ben2opyrano[3,4-f]quinoline, 

reH5S,3*R>9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2,2.4- 

tiimethyl-2^-dihydro- 1 H-[l ] benzopyrano[3,4-f|quinoIine, 

(+/-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(l- 
485 methylcyclohexen-3-y 1 )- 1 H-[ l]benzopyrano[3,4-f|quinoline, 

re/-(5S,3*R)-9-hydroxy-5-[l-meihoxymethyl-3-cyclohexenyl]. 10-methoxy-2.2»4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3Af]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-5-propyl-2,2.4-trimethyl-lH- 

[l]benzopyrano[3,4-fIquinoline, 
490 (-) (5S,3*S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4.trimethyl-5-(3- 

cycloheptenyl}-lH-[l]benzopyrano[3,4-f]quinoline, - 

(-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-tiimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy -2,2,4-irimethyl-5-phenyl- IH- 
495 [l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-niethoxy-2,2,4-trimethyl-5-(3,5-difluorophenyl)-lH- 

[ l]benzopyrano[3,4-f]quinoline, 

2»5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3A5-trifluorophenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 
500 5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(3- 
cyclopentenyl)-lH-[l]benzopyrano[3,4-f|quinoline» 
(-) (5S.3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
505 cyclopenteny 1)- lH-[l]benzopyrano[3,4-flquinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-irimethyI-5-(3.4-difluorophenyl)-lH- 
[ 1 ]benzopyrano[3,4-flquinoline. 
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2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(4.fluorophen 
[ l]benzopyrano[3,4-f]quinoIine. 

2.5-dihydro-9-hydroxy.l0-methoxy-2,2,4-trimethyl-5-(3-t^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro.9-hydroxy-10.methoxy-2,2,4-triinethyl-5-(3-5- 
bistrmuoromethylphenyl)-lH-[l]ben2opyrano[3,4-f]quinol^^^ 
2^dihydro-9-hydroxy.l().meihoxy-2.2.4-trimethyl-5-(3-tiiflu^^^ 
chlorophenyl)- 1 H-[ l]benzopyrano[3,4-fIquinoline, 

23-dihydro-9-hydroxy- 10.methoxy.2,2,4-trimethyl-5-(2-metliyl^^ IH- 
[ l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyl-5-(3-fluoro-4-cW 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10.methoxy-2,2,4-trimethyl-5K3-butenyl> 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-5-(phenylmethyl>2.2,4.trimeA^^ 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3*R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l.ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-flquinoline, 

(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10>methoxy-2,2,4-trimethyl-lH- 
[ l]bexizopynmo[3,4-fIqumoIine, 

(+) (R) 5-cyclopentyl-2^-dihydro-9-hydroxy-l().methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2^,4-trimeihyl-lH- 
[l]ben2opyrano[3,4-f|quinoline, 

2,5-dihydro-9-hy droxy- 1 0-methoxy-2,2,4-trimethyl-5-(2-propyl)- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-meth6xy-2.2,4-tiimethyl-5-(5-methoxy-2-thienyO 
[ llben2opyrano[3,4-f]quinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(2,3,4.5,6- 
pentafluorophenyl)-lH-[l]benzopyrano[3.4-f]quinoline, 
(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
hydroxymethylcyclopenten-3-y 1 )- 1 H-[ l]benzopyrano[3,4-flquinoUne, 
(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)- 1- 
methylcarboxylatecyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 
(-) (5S,3'S) 2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl.5-(3- 
cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline. 
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(-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyI-5-(3- 
cyclohexeny 1 )- lH-[ l]benzopynino[3,4-f|quinoline, 
2^-dihydro-9-hydroxy- 10-methoxy-2,2.4-trimethyl-5-(2-thienyl)- IH- 
[ 1 ]benzopyrano[3,4-flquinoline» 

(±) 24-dihydro-9-hydroxy-l()-meihoxy-2,2,4-trimethyl-5-(2-meth -IH- 
[ l]benzopyrano[3.4-f|quinoline, 

23-dihydro-9-hydroxy-l()-methoxy-2,2.4-trimethyI-5-(2-acctoxym 
propenyl)- lH-[ 1 ]benzopyrano[3,4-f|quinoline, 

(+) (5R.3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-[l-ethyl-3- 
cyclohexeny 1]- 1 H-[ 1 ] benzopynmo[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triroethyl-5-cyclohexyl- IH- 
[ l]benzopyrano[3.4-f|quinoline« 

2,5,5-tiihydro-9-hydroxy-10-meihoxy-2»2,4-tiimethyl-lH-[l]bcM 
flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimelhyl-5-(2-hydroxymethyl-3- 

propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyHH- 

[l]benzopyrano[3,4-fl-5-quinolinyl] acetate, 

(Z) 2,5-dihydro-9-hydroxy- l()-methoxy-2,2,4-trimethyl-5-(2-butenyl)- IH- 
[l]benzopyrano[3,4*fI<)tiinoline, 

2^dihydro-9-hydroxy- l(}-methoxy-2,2,4-triinethyl-S-(3-methyl-2-butenyl)- IH- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (5S3'S) 2,5-dihydro-9-hydiX)xy-10-methoxy-2,2Atrimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyranot3,4-f]quinoline, 

(+) (5R,3*R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ llbenzopyrano[3,4-flquinoline, 

(+) (5R»3'S) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-tiimethyl-5-(3- 

cyclopenteny I)- lH-[l]benzopynino[3,4-f|quinoliiie, 

(+) (5R3*R) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3- 

cyclopenteny I)- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-niethoxycarbonyl)cycIohexen-3-yl]- lO-methoxy- 
2,2,4- trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-lrimethyl-5-(2-methyl-3-propenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

9,10-Diraethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-flquinoline. 
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580 9'10-Dimethoxy.5-[3K:yclohexenyl]-methoxy-2,2.4.triraethyl-2^-d^ 
[l]benzopyrano[3,4-flquinoline, 

10.methoxy.9-ethoxy.5-(3-propenyI).2.2,4-trimethyl-lH-2^.dm^ 
[ l]ben2opyrano[3,4-f|quinoline« 

10.methoxy.9-(3-propenyloxy>5-(3-propenyl)-2,2,4.trime4^^^ 
585 [ l]benzopyrano[3,4-f]quinolme, 

10-methoxy.9-(3-propynyloxy>5<3-propenyl>2,2.4-trime%l.lH-2.5-^ 
[l]ben2opyrano[3,4-f]quinoline. 

2.5-dihydro-9-acetoxy-10-methoxy-2.2,4.trimethyl-5-(2-^^ 
[l]benzopyrano[3,4-flquinoline, 

590 2»5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy>10.methoxy-2,^ 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3.4-f]quinolin^ 
7-bromo -5-[3-cyclohexenyl]. 10-methoxy-2^Atiimethyl-2,5-dihydro-lH- 
[ l]ben2opyrano[3,4.f]quinoline, 

10-methoxy-7-bromo-5-(3-propenyl)-2,2.4-tiimethyl-lH-2,5^^ 
595 [ l]benzopyrano[3,4-£]quinoline, 

7-bromo-5-[l-methyl.3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl.2,5-dihydio- 
lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-bromo-5-(3-propenyl)-2,2,4.trimethyl-lH"2^-dihydro- 
[l]benzopyrano[3,4-flquinoline, 

600 7,9-Dibromo-10-methoxy.5-(3-propenyl)-2^.4.trimethyl.lH-2,^ 
[ 1 ]benzopyrano[3 ,4.fIquinoline, 

7,9-Dibromo-5-[cycIohexen-3-yl]. 10-methoxy-2,2,4.triinethyl-2.5-dihydro-lH- 
[ 1 ]ben2opyrano[3»4-f]quinoline, 

7,9-DibK)mo-5-[l-methyl-3-cyclohexenyl]-10.methoxy-2,2,4-trime%^ 
605 dihydro-lH-[l]ben2opyrano[3,4-flquinoline, 

10-methoxy.7-(2-eihenyI)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f|quinoline, 

lC^methoxy-7-methyl-5-(3-propenyl).2,2.4-trimethy^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

610 10-nieihoxy-7-acetyl-5-(3-propenyl)-2.2,4-trimethyI-lH-2,5-dihydro- 
[l]benzopyrano[3,4-fIquinoline, 

(+/•) 2,5-dihydro-9-methyl-10-methoxy-2,2,4-trimethyl-5-(l-meihylcyclohexen-3- 
y 1 )- IH-[ l]benzopyrano[3.4-f]quinoIine, 

10-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2,2,4.trimethyl-lH-2.5-d 
615 [ l]benzopyrano[3,4-0quinoline. 
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10-chloro-5-(3-propenyl)-2.2,4-trimethyl-2.5-dihydro-lH-[l]ben2opy™ 
flquinoline, 

(+/-) 2,5-dihydro- 10-chloro-2^,4-trimethyl-5-phenyI- 1 H-[ 1 ]benzopyrano[3,4- 
flquinoline, 

620 2^dihydro-10-methoxy-5-(3-(N-meUiyl-N- 

(caitK>methoxymethyI)aminc>carbonyloxy)phenyl)-2,2,4-tiiix^ 
[ 1 ]benzopyrano[3 ,4-flquinoline, 
2,5-dihydro-10-methoxy.5-(3-(N-methyl-N-(N- 

methylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyHH- 
625 [ llbenzopyrano[3,4-flquinoline, 

2»5-dihydro-10-me&oxy-5-(3-(N-methylamin<Karbonyloxy)phenyl)-2,^ 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-methoxy-5-(3-(2-hydroxyethyl)phenyI).2.2.4-trimethy 
[l]benzopyrano[3,4-f]quinoline, 

630 2^-dihydro-l()-methoxy-5-(3-(2-methanesulfonyloxyethyl)phenyl)-2,2Atrm 
lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(3-(2-methy thioethyl)phenyl>2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(3-(2-(NJ^-dimethylaminocaitonyloxy)eA^^ 
635 2,2,4-trimethyl-lH--[l]benzopyrano[3,4-£]quinoline. _ 

2^-dihydro-l()-methoxy-5-(3-{2.(NJ^-dimethylamino)ethyl)^^ 
trimethyH H-[ 1 ] benzopyrano[3,4-flquinoline. 

2^-dihydro-10-methoxy-5-cyclopropyl-2,2.4-trimeihyl-lH-[l]ben2opyrano[3»4^ 
flquinoline, 

640 2,5-dihydro-10-methoxy-5-ethenyl-2,2,4-trimethyl-lH'[l]benzopyrano[3,4- 
fjquinoline, 

trans 2.5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-methoxy-5-(2-phenylethynyl)-2,2.4-trimethyl- IH- 
645 [l]benzopyrano[3,4-f|quinoline, 

cis 2,5-dihydro- 1 0-methoxy-5-{2-phenylethenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(2-methylpropeny l)-2,2,4.trimethyl. 1 H- 
[l]benzopyrano[3,4-flquinoIine, 
650 trans 2^-dihydro- 10-mcthoxy-5-(l'Cyclohexenyl).2,2,4-trimethyHH- 

[l]benzopyrano[3,4-f]quinoline. 
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2^.dihydro.lO-(2-furanyl).5-(3-propenyl)-2^Airimethy^^ 
fjquinoline, 

2^-dihydro-10.cyano-5-(3-propenyI).2,2,4-trimethyl-lH-[l]be^^ 
flquinoline, 

2^dihydro.lO-carboxy-5-(3-propenyl)-2A4-trimethyl-lH-[llbei^ 
flquinoline, 

23-dihydn>10-(2.hydroxymethyl)-5-(3-propenyl)-2,2,4-tiimeA^^ 
[ l]benzopyrano[3,4-flquinoIine, 

2^-dihydro-10-fonnyl-5.(3-propenyl)-2,2,4-trimethyl-lH-[l]be^ 
flquinoline, 

2,5-dihydro-10-aminomethyl-5-(3-propenyl)-2.2,4-triniethyl-lH^ 
[l]benzopyrano[3,4-qquinoline. 

2Ji-dihydn)-10-niethoxymethyl-5-(3-propenyl)-2.2,4-trimethyl-lH- 
[ l]ben2opyrano[3,4-f]quinoline. 

2^-dihydro-10^thenyl.5-phenyl-2,2.4-trimethyl-lH-[l]benM^ 
flquinoline, 

2,5-dihydro-10-ethynyl-5-phenyl-2,2,4-tiiniethyl-lH-[l]benzopy^ 
flquinoline, 

methyl 2,5-dihydro-5-phenyl-2,2,4-trimethyHH-[ l]benzopyrano[3,4.flquinoline- 
10-carfooxylate, 

2,5-dihydro- lO-(hydroxymethyl). 5-phenyl-2,2,4-trimethyHH- 
tl]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-formyl-5-phenyl-2,2,4-triniethyl-lH-[l]ben2opyran 
flquinoline, 

2,5-dihydro-10-(niethoxyniethyl>5-phenyl-2,2,4-trimethyl-IH-^ 
flquinoline, 

2>dihydro-10.ethenyl-5-oxo-2,2,4-triniediyl-lH-[llbenzopynmo[3,4-f]q 
5-(3-cyclohexenyl)-2,5-dihydro- 10-ethenyl-2,2,4-trimethyl.lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- lO-ethenyl-5-t l-raethyl-3-cyclohexenyl]-2,2,4-trimeA^^ 
[ 1 ]benzopyrano[3,4- flquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl-lH-[l]benzopyra^ 
flquinoline, 

2,5-dihydro-5-(3-propenyl)- 1 0-methylthio-2,2,4-Uimethyl. 1 H-[ l]ben2opyrano[3.4- 
f]quinoline, 

2^-dihydro-9-(4-acetamidobutanoyloxy)- 10-methoxy-2,2,4-trimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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10-(difluoromethoxy)-2,5-dihydro-5-phenyl-2,2.4-trimethyHH- 
690 [ l]benzopyrano[3,4-flquinoline, 

l()-(bromodifluoromethoxy)-2»5Klihydro-5-phenyl-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f|quinoline, 

10-(bromodifluoromeUioxy)-S-phenyl-2^Klimethyl-4-methylene-2,3,4^* 
tetrahydro- lH-chromeno[3,4-f|quinoline, 
695 2,5-dihydro-9-hydroxy-10-methoxy-2^,4-tiimethyl-5-((2-fluon)phen 
- lH-[l]benzopyrano[3»4-f]qiiinoline, 

10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-24-dihydro-5-phenyl-2,2,4- 
trimethy 1- 1 H- [ 1 ] benzopyrano[3 ,4-f|quinoline, 

l()-methoxy-5-(3-methylisoxazol-5-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4- 
700 trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(4,5-dimelhyl- 1 ,3-oxazol-2-yl)methyidene-2,S-dihydn>-S-phenyl- 

2,2,4-tiimethy 1- 1 H- [ 1 ]benzopyrano[3,4-f]quinoline, 

10-metfioxy-5-(6-chloropyridin-2-yl)methyidene-2,5-dihydn>-5-phenyW^ 

trimethyl- 1 H-[ 1 ]ben2opyrano[3,4-f|quinoline, 
705 1 0-meihoxy-5-(py ridin-2-yI)methyidene-2,5-dihydro-5-phenyl-2,2 A trin^ IH- 

[ l]benzopyrano[3»4-f|quinoline, 

10-methoxy-5-(but-3-enylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]beiizopyrano[3,4*f]quinoline, 

10-methoxy-5-(I-methyIpropyUdene)-2^-^ihydro-S-phenyl-2«2,4-trimethyl-lH- 
710 [llbenzopyrano[3,4-f|quinoUne» 

1 0-methoxy-5-( 1 -butylidene)-2^-dihydrO'5-phenyl-2,2,4-trunetiiyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl"3-oxide-5-phenyl-lH-[l]benzopyrano[3,4- 
flqulnazoline, 

715 2^-dihydro- 10-methoxy-2.2,4-trimethyl-5-phenyl- 1 H'[ 1 ]benzopyrano[3,4- 

flquinazoline, 

2,5-dihydro- 10-methoxy-2,2-[spiro(tetrahydix>-4-pynmyl)]-4-raethyl-5-d^^ 
[ l]benzopyrano[3,4-flquinoline, 

2»5-dihydro-10-methoxy-2,2-[spiro(hexyl)]-5-allyl-lH-[l]benzopyrano[3,4- 
720 flquinoline, 

2,5-dihydro-10-methoxy-2.2-diethyl-4-methyl-5-allyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2^-dihydro-l()-methoxy-2,2,3,4-ietrameihyl-5-allyl-lH-[l]benzopyrano[3,4- 
f]quinoline. 
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725 2^-dihydro- 10-methoxy-2,2-dimethyl-4-ethyl-5-allyl- 1 H-[ 1 ]benzopyrano[3,4- 

fjquinoline, 

2,5-dihydro-10-methoxy-2,2,3-trimethyl-5-aUyl-lH-[l]benzopyi™o^^ 
fjquinoline, 

Z-5-(ben2ylidenyl)-9-hydroxy- 10-methoxy-2,2,4-irimethyl- 1 H-2^-dihydro- 
730 [ l]benzopyrano[3,4-f|quinoline, 

Z-5-(2,5-difluoroben2yUdenyl)-9-hydroxy-10-methoxy-2.2,4-tiim 
dihydro[l]benzopyTano[3,4-f|quinoIine, 

Z-5-(3-fluorobenzyUdenyl)-10-cMoro-9-hydroxy-2,2.4-tiimethyl-2^-da 
[ l]benzopyrano[3,4-f]quinoline, 
735 Z-l()-chlo^o-9-hyd^oxy-5-(2-picolinyUdenyl>2.2,4.t^imethy^ 
[ l]benzopyrano[3,4-f]quinolinet 

Z-9-hydroxy-10-methoxy-5-(2-picolinyUdenyl)-2,2,4-trimethyl-2.5-dih 
[ l]benzopyrano[3,4-f|quinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)methyUdene-2,5-dihydn)-^^ 
740 2,2,4-triraethyl- lH-[l]benzopyrano[3,4-fIquinoline, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methyUdene-2.5-dihydro-5-phenyl- 
2,2,4-trimethyHH-[l]benzopyrano[3,4-f|quinoliiie, 

(Z) 9-hy droxy- 1 0-methoxy-5-((4-fluorophenyl)methyIene)-2.2,4-trimethyl- 1 H-2,5- 
dihydro- [l]benzopyrano[3,4-f)qumolme, 
745 (Z)-9-hydroxy-10-methoxy-5-([23-difluorophenyl]methylene)-2^,4-trm 
2^-dihydro-[ l]benzopyrano[3,4-f|quinolinet 

Z-5-(3-fluorobenzylidenyl)- 1 0-methoxy-9-hydroxy-2^,4-trimethyl-2,5-dihydro- 
1 H-[ 1 ] benzopyrano [3 ,4-f] quinoline, 

rW-(5S3*R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]-10-chIoro-2,2,4- 
750 triinethyl-2,5--dihydro-lH-[l]benzopyrano[3.4-f|quinoline, 

9-hydroxy-10-methoxy-5-ethyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(+/-) 2,5-dihydro-9K;yanomethoxy-10-medioxy-2,2,4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 
755 2.5-dihydro-9-(4-N,N-diethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f|quinoline, 
2^-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy)-10-medioxy-2,2,4-trimethyl-5- 
(2-propenyl)- 1 H-[ 1 ]benzopyrano[3»4-flquinoline, 

2^-'dihydro-9-(4-N-morphoIino-4-oxo-bulanoyloxy)-10-methoxy-2,2,4-trimethyl- 
760 5-(2-propenyl)- 1 H-[ l]benzopyrano[3.4-flquinoIine» 
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2^-dihydro-9-(4-N,N-dimeihylamino-4<)xo-butanoyloxy)-10-methoxy-2,2,^ 
trimethyl-5-(3,4.5-trifluorophenyl)-lH-tl]benzopyimo[3,4-f]q^ 

2^dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-dinuorophenylmeA^^ 
lH-[l]benzopyrano[3,4-f|quinoline, 
765 2»5-daiydro-9-hydroxy- l()-chloro-2,2,4-tiimethyl-5-(2-thienyl). IH- 

[ l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy- 1 ()-meihoxy-2,2 Atrimethyl-5-cyclopentyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-irimethyl-5-((2-fluorophenyl)me&^^ 
770 - lH-[ llbenzopyranot3,4-flquinoline. 

2^-dihydro-9-hydroxymethyl- 10-methoxy-2,2,4-trimethyl-5-allyHH- 
[ l]benzopyrano[3p4-f]quinoline» 

2,5-dihydro-9-hydK)xy- 10-methoxy-2^,4-trimethyl-5-( 1-penienyl)- IH^ 
[ l]benzopyrano[3,4-f|quinoIine, 
775 2,5-dihydit>-9-methylcarboxylate- 10-methoxy-2,2.4-trimethyl-5-aUyl^ 

[ l]benzopyrano[3,4-f]quinoline. 

2^-dihydro-9-hydroxy- 10-methoxy-2,2»4-trimethyl-5-allenyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S. 3'S) 2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(cycIopentenO-yl)-m 
780 [l]beiizopyrano[3,4-f|quinoline, _ 

(-) (5S» 3*S) 2,5-dihydro-10-methoxy-2.2Airimethyl-5-(cyclohexen-3-yl)-lH- 
[ l]benzopyrano[3,4-f|quinoline. 

(-) (5S, 3*R) 2,5-dihydro-10-methoxy.2,2.4-tiimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-f]quinoline. 
785 (-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2Atrimethyl-5Kcyclopenten-3-yl)-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-medioxy-2,2,4-trimethyl-5K3(Z)-pentenyl)-l^^ 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

2^-dihydn>-9-hydroxy-10-methoxy-2^.4-trimethyl-5-(3-acetoxyphenyl)-lH^ 
790 [llbenzopyrano[3,4-f|quinoline, 

10-dmuoromethoxy-5-[[3-(methylthio)methoxy]phenyll-2,2.4-trimeihyl-lH-2,5- 
dihydro- [ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-7-bromo-9-hydroxy- 10-chIoro-2,2,4-trimeihyl-5-allyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline« 
795 2^-dihydro-9-hydn)xy-l()-meihoxy-2,2Atrimethyl-5-(3-hydroxyphe 
[ l]benzop}rnmo[3«4-f|quinoline. 
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2»5-dihydro-9-methyIthiomethoxy-10-methoxy-2,2,4.trimethyl-5-(3- 
(inethylthio)methoxyphenyl)- 1 H- [ 1 ]benzopyrano[3 ,4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-5-(3- 
(methylthiomethoxy)phenyI)-lH-[l]benzopyrMo[3,4-f|quinoline, 
9-hydroxy-l()-chloro-5-(phenylmethylene)-2A4-tiimethyl-lH-2,5-^ 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-cWoro-2^,4-trimethyl-5-([2-NJI- 

dimethylcarbamoyIoxy]phenyl)-lH-[l]benzopyrano[3,4-f]qumoline, 

2^dihydro-9-N,N-dimethylcarbamoyloxy-10-methoxy-2,2»4-trimethyl-5-([^^ 

dimethylcarbamoyloxy]phenyl>lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10<hloro-2,2»4-trimethyl-5-ethyl-lH-[l]benzopyr^ 

fiquinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2^,4-trunethyl-5-isopropyl- 1 H- 
[ l]benzopyrano[3,4-f]qoinoline, 

9-hydroxy- 10-methoxy-5-(phenylmethylene)-2.2.4-trimethyl- 1 H-2^-dihydro- 
[ llbenzopyrano[3,4-f|quinoIine, 

2»5-dihydro-9-hydroxy- 1 0-chloro-2,2»4-trimethyl-5-butyl- lH-[ l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-thiazol-2-yl)-lH- 
[ 1 ]benzopyrano[3,4-f|qiiinoline, 

2,5-dihydro-9-hydroxy-10H:Moro-2,2,4-trimethyl-5-(2-methylpropyl^ 
[ l]benzopyrano[3,4-f]quinoline. 

2»5-dihydn>-9-hydix)xymethyl-10-chloro-2,2.4-trimethyl-5-alty^^ 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-propyHH- 
[ l]benzopyrano[3,4-flquinoline, 

9-hydroxy- l()-methoxy-5-([3-fluorophenyl]meihylene)-2^,4-trimethyl-- lH-2^- 
dihydro- [l]benzopynmo[3.4-f]quinoline, 

9-hydroxy-10-chloro-5-([2-pyridyl]methylene)-2,2,4-trimethyl-l^ 
[ l]benzopyrano[3,4-f|quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]-10-chloro-2,2,4- 
trimethyl-2^-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
rel-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyI)cyclohexen-3-yl]- 10-methoxy- 
2,2,4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-flquinoiine, 
2^dihydro-9-hydroxy- lO-meihoxy-2.2 Atrimeihyl-5-(3^-dichlorophenyl)- IH- 
[ llbenzopyrano[3,4-f|quinoline. 
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(-) (5S3'S) 2,5-dihydro-9-hydroxy.lO-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[llbenzopyrano[3,4-flquinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-cWoro-2,2Atrimethyl-5-(l- 

methylcyclohexen-3-y 1)- lH-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2.2,4-trimethyl-5-(l. 

mediylcyclobexen-3-yl)-lH-[l]benzopyrano[3AQquinoline, 

(+) (5R,3*R) 2,5-dihydn>-9-hydroxy.l0H:hloro-2.2.4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyiMo[3Aflquinoline. 

(-IV-) 2^-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)- lO^hloro-2,2,4- 

trimethyl-5-allyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

(-) 2^-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-cyclopemyl-lH- 

[ l]benzopyrano[3,4-f]quinoline» 

2^dihydro-9K4-N,N-dimethylamino-4-oxo-butanoyloxy)-l(>"methoxy-2.2,4- 

trimethyl-S-(l-methylethyI)-lH-[l]benzopyrano[3,4-f]quinol^^ 

23-dihydit)-9-(4-NjNJ-dimethylarnino-4-oxo-butanoyloxy)-10-methoxy-5^ 

(phenylmethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3.4-f]quinoline, 

2^-dihydro-9-(4-N,N-dimethy laminobutanoy loxy )- 1 0-methoxy-2,2.4- trimethyl-S- 
(2-propenyl)-lH-[l]bcnzopynmo[3,4-flquinoIine, 

9<2-ethoxy-2-oxo-ethylaminocarf)onyl)-K>xy-l()-methoxy-5-(3-pn)penyl)-2,2,4^ 

trimethyl-lH-2,S*dihydro- [l]benzopyrano[3,4-f|quinoline. 

(+/•) 2,5-dihydro-9-(3-acetamido-propanoyloxy)- 10-methoxy-2,2.4-trimethyl-5- 

allyHH-[l]benzopyrano[3,4-f|quinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyI-5-benzyl- IH- 
[ llbenzopyrano[3,4-flquinoIine, 

9-hydK)xy-10-ineihoxy-5-(phenylmethylene)-2^,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f|quinoIine, 

9-(dimethylaminothiocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2.4-tr^ 
lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoUne, 

(+/-) 2^-dihydro-9-(N-<:arbamoyl-2-aminoacetoxy)- 10-methoxy-2,2.4-trimethyl-5- 
allyHH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-methoxy-2^,4-trimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f|quinoline, 

(+/-) 2,5-dihydro-9-(4-oxo-pentanoyloxy)- 10-methoxy-2,2,4-trimethyl-5-allyl- IH- 
[ l]benzopyrano[3»4-f]quinoline. 
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2,5-dihydro-9-hydroxy.lO-chIoro.2.2Atrimethyl.5-(3A5-trifluorophenyl).^ 
[l]ben2opyrano[3,4-f|quinoline, 

2^-dihydi^9-methylthiomethoxy- 10-methoxy-2.2,4-trimethyl-5-^^^ 
[ l]benzopyrano[3,4-fIquinoline, 

2^dihydro-9-(4-N,N-Kliethylamino-4K)xo-pentanoyloxy)-10-methoxy-^ 
trimethyl-5.(2.propenyl)-lH41]ben2X>pyrano[3,4-f]quinol^^ 
24Kdihydro-9<4-NJSI-dimethylamino-4-oxo-pentanoyloxy)-l(^^ 
trimethyl-5-(2-propenyl>lH-tl]benzopyrano[3,4-f]quinoline, 

2,5-dihydrch9-(4-N-piperidino-4-oxo-pentanoyIoxy)-l()-methoxy-2^,4-t^ 
(2-propenyl)- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-9-(4-N-moipholino-4-oxo-pentanoyloxy>l()-methoxy-2^,4-tri^ 
5-(2-propenyI)-lH-[l]benzopyrano[3.4-f]quinoline. 

(-) 2.5'dihydro-9-(4.N J4.dimethylamino-4-oxo-butanoyloxy)- lO-inedioxy-2.2,4- 

trimethyl.5(S)-(3(S)-l-cyclopenien.3-yl)-lH-[l]benzopyrM 

10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-propenyl)-2,2,4-trime^^^ 
dihydro- [l]benzopyrano[3,4-f|quinoline, 

l()-methoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl).2,2,4-i^ 
2,5-dihydro-[l]benzopyrano[3,4-fIquinoline, 

2.5-dihydro-9-hydix>xy-10-methoxy-2^.4-trimethyl-5r(3-thienyl)-lH- 
[l]ben2opyrano[3.4-f|quinoline, and 

2^-dihydro-9-hydn)xy-10-methoxy-2^Atrimethyl-5-(4-(fluorop 
lH-[l]ben2opyrano[3,4-fJquinoline. 



35. A method of selecuvely modulating the activation, repression, agonism, and 
antagonism effects of the glucocorticoid receptor in a mammal comprising 
administering an effective amount of a compound of Claim 1. 
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diseases in a mammal comprising administering an effective amount of a compound- 
of Qaim L 
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